
I Qfi&ce I 





PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP, 



INVESTOR IN PEOPLE ^^"^ 




I\the undersigned, being an officer duly authorised in accordance with Section 74(1) and 
oHhe Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that by virtue of an assignment registered under the Patents Act 1977, the 
application is now proceeding in the name as substituted. 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying dociunents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 



Re-registratioMunder the Companies Act does not constitute a new legal entity but merely 
subjects the^Apany to certain additional company law rules. 




Signed 

Dated 20 October 2000 



Executive Agency of the Dq>artment of Trade and Industry 



Irts Page 



GB9924092.1 



Ry virtiif. nf a Hirwjinn piven under Section of the Patents Act 1977. the application is proceeding in the name of 



ASTRAZENECA AB, 
Incorporated in Sweden, 
S-151 85 Sodertalje, 

Sweden [ADP No. 07822448003] 



GB9924092.1 



q h/ac^ ■ — 

By virtue of a direction given under Section of the Patents ActMJjy. the dppl^tion is proceeding in the name of 

ASTRAZENECA UK LIMITf**^^ 
Incorporated in the UjUt* 
15 Stanhope Gate u^** 
LONDON 

UnitMingdom [ADP No. 07810294001] 



Request for grant of a patent xhc patent omce 

(See the notes on the back of this form. You can also get 

an explanatory leaflet from the Patent Office to help Cardiff Road 

youfm in this form) Newport 

Gwent NP9 IRH 

1. Your reference PHM 99-153 



2, p^t^fft gppHicatiQn number 



CTbh Patent Office tuillfiU in this part) 



9g24uy2.i 



3- FuU name, address and postcode of the or of 
each applicant (underiine all surnames) 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give th( 
country/state of its incorporation 



Zeneca Limited .jsavOv 
15 Stanhope Ga^y^^ ^ 

"tain 





n OCT ?333 



4. Title of the invention 



PYRIMIDINE DERIVATIVES 



5. Name of your agent (if you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 

(including the postcode) 



Patents ADP number (if you know it) 



TAIT, Brian Steele 

Global Intellectual Property, Patents 
AstraZeneca PLC 
Mereside, Alderley Park 
Macclesfield, Cheshire SK10 4TG 
Great Britain 

5684600002 



6. If you are declaring priority fix>m one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier appUcations and afyou know u) the or 
each application number 


Country Priority application number 
(if you know it) 


Date of filing 
(de^ / month /year) 


7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 


Number of earlier application 


Date of filing 
(day / mon^ / year) 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 

this request? (Answer 'Ye^ if. 

a) any appiicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 



Patents Form 1/77 



Patr 3 Form 1/77 



Do not count copies of the same document 

Continuation sliects of this fonn 
Description 

Abstract 



64 



DrawingC5> 

state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a pa^nt (Patents Form 7/77} 

Request for preliminary examination 
and search (Patents Form 9/77) 



Request for substantive examination 
(Patents Form 10/77} 

Any other documents 
(please spectfy} 



11. 


I/We request the grant of a patent on the basis of this appUcation. 
Zeneca Limited Authorised Signatory 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


Joanne M ly/larshail 01625 516485 ^ 



j^^appUcatianfor a patent bos been filed, tbe ComptroUer of the Patent Office tviO consider 
T^mr^ication of tbe fnvention shoulibe proMbUed or restricted under Section 22 of tbe Patents Act 1977. You 

una be informed if it is necessary to prohibit or restrict your invention in this way. ^"'^^f^*' '-^^T ^^t^. 
VnitedKingdon^Seaion23ofLpatentsActl977stopsyoufromapptyi»gforapatei^ab^^ 

w^pJmissionfrom tbe Patent Office unless an application has beenfUed at least 6 wee^ beforehand In tbe 

United Kingdom for a patent for tbe same invention and either no direction prohibiting pubUcation or 

communication has been given, or any sucb direction bos been revoked 

^^^you need help to fill in this fbrm or you have any questions, please contact a>e Patent Office on 0645 500505. 
b) Write your answers in capital letters tising black ink or you may type Ofem. 

c} If there is not enough space for all tbe relevant details on any part of this form, please continue on a ^P^^ 
sheet of paper and write 'see continuation sheef in tbe relevant part(s). Any continuation sheet should be 
attached to tMsfbrm. 

d) If you have answered Tes' PaterOs Form 7/77 wiU need to be filed. 

e) Once,you have ftUed in Ojeform you must remember to sign and date it 

Patents Form 1/77 



99-153 



-1 - 

PYRIMIDINE DERIVATIVES 

This invention concerns certain novel pyrimidine derivatives and their use as inhibitors 
of cytokine mediated disease. The invention also concerns processes for the manufacture of 
5 said novel pyrimidine derivatives, pharmaceutical compositions containing them and their use 
in therapeutic methods, for example by virtue of inhibition of cytokine mediated disease. 

The pyrimidine derivatives disclosed in the present invention are inhibitors of the 
production of cytokines such as Tumour Necrosis Factor (hereinafter TNF), for example 
TNFa, and various members of the interleukin (hereinafter IL) family, for example IL-1, 
10 IL-6 and IL-8. Accordingly the compounds of the invention will be useful in the treatment 
of diseases or medical conditions in which excessive production of cytokines occurs, for 
example excessive production of TNFa or IL-1. It is known that cytokines are produced by a 
wide variety of cells such as monocytes and macrophages and that they give rise to a variety 
of physiological effects which are believed to be important in disease or medical conditions 
15 such as inflammation and immunoregulation. For example, TNFa and IL-1 have been 
implicated in the cell signaUing cascade which is believed to contribute to the pathology of 
disease states such as inflammatory and allergic diseases and cytokine-induced toxicity. It is 
also known that, in certain cellular systems, TNFa production precedes and mediates the 
production of other cytokines such as IL-1 . 
20 Abnormal levels of cytokines have also been implicated in, for example, the 

. production of physiologically-active eicosanoids such as the prostaglandins and leukotrienes, 
the stimulation of the release of proteolytic enzymes such as coUagenase, the activation of the 
immune system, for example by stimulation of T-helper cells, the activation of osteoclast 
activity leading to the resorption of calcium, the stimulation of the release of proteoglycans 
25 from, for example, cartilage, the stimulation of cell proliferation and to angiogenesis. 

Cytokines are also believed to be implicated in the production and development of 
disease states such as inflammatory and allergic diseases, for example inflammation of the 
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the 
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn's 
30 disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and 
respiratory disease (especially asthma, bronchitis, allergic rhinitis and adult respiratory 
distress syndrome), and in the production and development of various cardiovascular and 
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cerebrovascular disorders such as congestive heart disease, myocardial infarction, the 
formation of atherosclerotic plaques, hypertension, platelet aggregation, angina, stroke, 
reperfusion injury, vascular injury including restenosis and peripheral vascular disease, and, 
for example, various disorders of bone metabolism such as osteoporosis (including senile and 
5 postmenopausal osteoporosis), Paget's disease, bone metastases, hypercalcaemia, 

hyperparathyroidism, osteosclerosis, osteoporosis and periodontitis, and the abnormal changes 
in bone metaboUsm which may accompany rheumatoid arthritis and osteoarthritis. Excessive 

cytokine production has also been implicated in mediaung certain complications of bactenal, 

fungal and/or viral infections such as endotoxic shock, septic shock and toxic shock syndrome 

10 and in mediating certain compUcations of CNS surgery or injury such as neurotrauma and 
ischaemic stroke. Excessive cytokine production has also been implicated in mediating or 
exacerbating the development of diseases involving cartilage or muscle resorption, pulmonary 
fibrosis, cirrhosis, renal fibrosis, the cachexia found in certain chronic diseases such as 
maUgnant disease and acquired immune deficiency syndrome (AIDS), tumour invasiveness 

15 and ttimour metastasis and multiple sclerosis. 

Evidence of the central role played by TNFa in the ceU signalling cascade which gives 
rise to rheumatoid arthritis is provided by the efficacy in clinical studies of antibodies of 
TNFa (The Lancet 1994, 344, 1 125 and British Journ al of Rheumatoloev. 1995, 34, 334). 
Thus cytokines such as TNFa and IL-1 are believed to be important mediators of a 

20 considerable range of diseases and medical conditions. Accordingly it is expected that 
inhibition of the production of and/or effects of these cytokines will be of benefit in the 
prophylaxis, control or treatment of such diseases and medical conditions. 

Without wishing to imply that the compounds disclosed in the present invention 
possess pharmacological activity only by virtue of an effect on a single biological process, it is 

25 beUeved diat the compounds inhibit the effects of cytokines by virme of inhibition of the 
enzyme p38 kinase. p38 kinase, otherwise known as cytokine suppressive binding protein 
(hereinafter CSBP) and reactivating kinase (hereinafter RK), is a member of the mitogen- 
activated protein (hereinafter MAP) kinase family of enzymes which is known to be activated 
by physiological stress such as that induced by ionising radiation, cytotoxic agents, and toxins, 

30 for example endotoxins such as bacterial lipopolysaccharide, and by a variety of agents such 
as the cytokines, for example TNFa and IL-1. It is known that p38 kinase phosphorylates 
certain intracellular proteins which are involved in the cascade of enzymatic steps which leads 
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to the biosynthesis and excretion of cytokines such as TNFa and IL-L Known inhibitors of 
p38 kinase have been reviewed by G J Hanson in Expert Opinions on Therapeutic Patents . 
1997, 2, 729-733. p38 kinase is known to exist in isoforras identified as p38a and p38p. 

The compounds disclosed in the present invention are inhibitors of the production of 
5 cytokines such as TNF, in particular of TNFo, and various interleukins, in particular IL-1. 

According to one aspect of the present invention there is provided a pyrimidine 
derivative of the Formula I 



NHCO-(CH2)- — Qi 



I 

wherein ra is 0, 1, 2 or 3 and each R' group, which may be the same or different, is 
10 selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
carbamoyl, formyl, sulphamoyl, (l-6C)alkyl, (l-6C)aIkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbaraoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyI, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
15 (2-6C)alkanoylaraino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 

(l-6C)alkanesulphonylamino and N-(l-6C)aIkyl-(l-6C)alkanesulph6nylaraino, or from a 
group of the formula : 

wherein X' is a direct bond or is selected from O, S, SO, SO2, NCR"*), CO, CH(OR'*), 
20 C0N(R\ N(R^)C0, S02N(R^), N(R'*)S02, 0C(R'')2, SC(R^)2 and N(R'*)C(R^)2, wherein each 

R'* is hydrogen or (l-6C)alkyl, and is aryl-(l-6C)alkyl, heteroaryl-(l-6C)alkyl, heterocyclyl 

or heterocyclyl-(l-6C)alkyl, or (R')m is (l-3C)alkylenedioxy, 

and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 

R* substituent is optionally separated by the insertion of a group selected from O, S, SO, SO2, 
25 N(R^), CO, CH(OR^). CON(R^). N(R')C0, S02N(R^) and N(R^)S02 wherein R^ is hydrogen 

or(l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(l-6C)alkoxy, (l-6C)aikylthio, (l-6C)aIkylsulphinyl, (l-6C)alkylsulphonyl, 
5 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbaraoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)aIkanoyloxy, (2-6C)alkanoylamino. 
N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesuIphonyIamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 
10 -X^-Q^ 

wherein is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
(i-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, and any group optionally bears 1 or 2 substituents, which may 
be the same or different, selected from halogeno, trifluoromethyl, cyano, hydroxy, amino, 
15 (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 
oxo or thioxo substituents, 

and wherein any CHj or CH3 group within a R' substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
20 selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino. N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-( 1 -6C)alkylsulphamoyl, N,N-di-[( 1 -6C)alkyl]sulphamoyl, 
25 (l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino; 
R^ is hydrogen, halogeno or (l-6C)alkyl; 

n is 0, 1 or 2 and each R^ group, which may be the same or different, is selected from 
hydroxy, halogeno, trifluoromethyl, cyano, raercapto, nitro, amino, carboxy, 
(l-6C)alkoxycarbonyl, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylamino and 
30 di-[(l-6C)alkyl]amino; 

p is 0, 1, 2, 3 or 4; and 
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is aryl or heteroaryl and is optionally substituted with 1, 2 or 3 substituents, 
which may be the same or different, selected from hydroxy, halogeno. trifluoromethyl, cyano, 
mercapto, nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, (l-6C)aIkoxy, 
(l-6C)alkylthio, (l-6C)alkylsuIphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
5 di-[(l-6C)alkyl] amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylaraino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino or with a (l-3C)alkylenedioxy group, or from a group of the 
10 formula : 

wherein X^ is a direct bond or is selected from O and N(R*), wherein R* is hydrogen or 

(l-6C)alkyl, and Q"* is aryl, aryl-(l-6C)alkyI, heteroaryl, heteroaryl- (l-6C)alkyl, heterocyclyl 

or heterocyclyl-(l-6C)alkyl, and any Q"* group optionally bears 1 or 2 substituents, which may 
15 be the same or different, selected from halogeno, trifluoromethyl, cyano, hydroxy, amino, 

(l-6C)alkyl, (l-6C)aIkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and wherein any heterocyclyl group within a substituent on Q' optionally bears 1 or 2 

oxo or thioxo substituents, 

and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 
20 Q' substituent is optionally separated by the insertion of a group selected from O, S, SO. SO;. 

N(R'), CO, CHCOR"), C0N(R'), N(R')C0, S02N(R') and N(R')S02 wherein R' is hydrogen 

or(l-6C)alkyl, 

and wherein any CH2 or CH3 group widiin a Q' group optionally bears on each said 
CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent selected 

25 from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 

(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-( 1 -6C)alkyl- 
(2-6C)alkanoylamino, N-( 1 -6C)alkylsulpharaoyl, N,N-di-[( 1 -6C)alkyl]sulphamoyl, 

30 (l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino; 
or a pharmaceutically-acceptable salt or iiv:viyc)-cleavable ester thereof. 
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In this specification, the term (l-6C)alkyl includes straight and branched chain alkyl 
groups such as propyl, isopropyl and tert-butyl, unsaturated alkyl groups, for example 
(2-6C)alkenyl groups such as vinyl and allyl and (2-6C)alkynyl groups such as ethynyl and 
propargyl, (3-6C)cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl and 
5 cyclohexyl and (3-6C)cycloaikenyl groups such as cyclopentenyl and cyclohexenyl. 

References to individual alkyl groups such as propyl are specific for the straight chain version 
only and references to individual branched chain alkyl groups such as isopropyl are specific 
for the branched chain version only. A similar convention applies to other generic groups, for 
example (l-6C)alkoxy includes methoxy, ethoxy, vinyloxy, allyloxy, propargyloxy, 
10 cyclopropyloxy and cyclopentyloxy, (l-6C)alkylamino includes methylamino, ethylamino, 
allylamino, propargylamino, cyclobutylamino and cyclohexylamino, di-[(l-6Calkyl]amino 
includes dimethylamino, diethylamino, N-allyl-N-methylamino, N-methyl-N-propargylamino, 
N-cyclobutyl-N-methylamino and N-cyclohexyl-N-ethylamino and (2-6C)alkanoylamino 
includes acetamido, propionamido, acrylamido and propiolamido. 
15 It is to be understood that, insofar as certain of the compounds of Formula I defined 

above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses the above-mentioned activity. The synthesis of optically active forms 
may be carried out by standard techniques of organic chemistry well known in the art, for 
20 example by synthesis from optically active starting materials or by resolution of a racemic 
form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques referred to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 
A suitable value for any one of tiie 'Q' groups (Q* to Q"^) when it is aryl or for the aryl 
25 group within a *Q' group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for any one of the 'Q* groups (Q' to Q"*) when it is heteroaryl or for 
the heteroaryl group within a *Q' group is, for example, an aromatic 5- or 6-membered 
monocyclic ring, a 9- or 10-membered bicyclic ring or a 13- or 14-membered tricyclic ring 
each containing 1 oxygen heteroatom or 1 or 2 nitrogen heteroatoms and optionally containing 
30 a further heteroatom selected from nitrogen, oxygen and sulphur, for example furyl, pyrrolyl, 
Uiienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
thiadiazolyl, diazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, 
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benzofuranyl, indolyl, benzothiophenyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, 
indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl, 
naphthyridinyl, carbazolyl, dibenzofuranyl, dibenzothiophenyl, S,S-dioxodibenzothiophenyl, 
xanthenyl, dibenzo-l,4-dioxinyl, phenoxathiinyl, phenoxazinyl, dibenzothiinyl, 
5 phenothiazinyl, thianthrenyl, benzofuropyridyl, pyridoindolyl, acridinyl or phenanthridinyl, 
preferably furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl, 
benzoxazolyl, benzimidazolyl. benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl, dibenzofuranyl, 

10 dibenzothiophenyl or xanthenyl, more preferably furyl, thienyl, isoxazolyl, thiazolyl, pyridyl, 
benzothiophenyl, benzofurazanyl, quinolyl, carbazolyl, dibenzofuranyl or dibenzothiophenyl, 
even more preferably pyridyl. 

A suitable value for any one of the 'Q' groups (Q' to Q*) when it is heterocyclyl or for 
the heterocyclyl group within a 'Q' group is, for example, a non-aromatic saturated or 

15 partially saturated 3- to 10-membered monocyclic or bicyclic ring with up to three 

heteroatoms selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, 
azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, morpholinyl, 
tetrahydro-l,4-thiazinyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, 
piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or 

20 tetrahydropyrimidinyl, preferably azetidin- 1 -yl, 3-pyrrolin- 1 -yl, pyrrolidin- 1 -yl, 
pyrrolidin-2-yl, morpholino, l,l-dioxoteu-ahydro-4H-l,4-thiazin-4-yl, piperidino, 
piperidin-3-yl, piperidin-4-yl, homopiperidin-l-yl, piperazin-l-yl or homopiperazin-l-yl. A 
suitable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 
2-oxopyrrolidinyl, 2-thioxopyrrolidinyl, 2-oxoiraidazolidinyl, 2-thioxoimidazolidinyl, 

25 2-oxopiperidinyl, 2.5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for a 'Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 
heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises 
corresponding suitable values for 'Q' groups when, for example, rather than a 
heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyI group is present. 

30 Suitable values for any of the 'R' groups (R' to R'), or for various groups within an R' 

substituent, or within a substituent on Q' include:- 
for halogeno fluoro, chloro, bromo and iodo; 
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methyl, ethyl, vinyl, ethynyl, propyl, allyl, propargyl, 
isopropyl, cyclopropyl, tert-butyl, cyclobutyl, 
cyclopentyl, cyclopentenyl, cyclohexyl and 
cyclohexenyl; 

methoxy, ethoxy, vinyloxy, propoxy, allyloxy, 
isopropoxy, propargyloxy, cyclopropyloxy, butoxy 
and cyclopentyloxy; 



for (l-6C)alkylthio: 
for (l-6C)alkylsulphinyl: 
10 for (l-6C)alkylsulphonyl: 
for (l-6C)alkylamino: 



for di-[(l-6C)alkyl]aniino: 



15 



for (l-6C)alkoxycarbonyl: 

20 

for N-( 1 -6C)alkylcarbamoyl: 



for N,N-di-[(l-6C)alkyl]carbamoyl: 

25 for (2-6C)alkanoyl: 
for (2-6C)alkanoyloxy: 
for (2-6C)alkanoylamino: 



30 



forN-(l-6C)alkyl-(2-6C)alkanoylamino 

for N-(l-6C)alkylsulphamoyl: 

for N,N-di-[(l-6C)alkyl]sulphamoyl: 



methylthio, ethylthio and propylthio; 
methylsulphinyl and ethylsulphinyl; 
methylsulphonyl and ethylsulphonyl; 
methylamino, ethylamino, propylamino, allylamino, 
propargylamino, isopropylamino, butylamino, 
cyclobutylamino and cyclohexylamino; 
dimethylamino, diethylamino, N-ethyl- 
N-methylamino, diisopropylamino, N-allyl- 
N-niethylamino, N-methyl-N-propargylamino, 
N-cyclobutyl-N-methylamino and N-cyclohexyl- 
N-ethylaniino; 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
and tert-butoxycarbonyl; 
N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 
N,N-dimethylcarbamoyl, N-ethyl- 
N-methylcarbamoyl and 2i,N-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetamido, propionamido, acrylamido, 
methacrylamido, crotonamido and propiolamido; 
N-methylacetamido, N-methylpropionamido, 
N-methylacrylamido and N-methylpropiolamido; 
N-methylsulphamoyl and N-ethylsulphamoyl; 
N,N-dimethylsulphamoyl; 
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for (l-6C)alkanesulphonylainino: methanesulphonylamino, ethanesulphonylamino, 

vinylsulphonylamino and ethynylsulphonylaraino; 
for N-( 1 -6C)alkyl-( 1 -6C)aIkanesulphonylamino: N-methylmethanesulphonylamino, 

N-methylethanesulphonylamino, 
5 N-methylvinylsulphonylamino and 

N-methylethynylsulphonylamino. 
A suitable value for (R^)m or for a substituent on when it is (l-3C)alkylenedioxy is, 
for example, methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent 
ring positions. 

10 When, as defined hereinbefore, an group forms a group of the formula Q^-X*- and, 

for example, is a (X:(R'*)2 linking group, it is the carbon atom, not the oxygen atom, of the 
OC(R'*)2 linking group which is attached to the pyrimidine ring of Formula I and the oxygen 
atom is attached to the group. A similar convention applies to the attachment of other 
groups of the formula Q -X -. 

15 As defined hereinbefore, a single pair of adjacent carbon atoms in a (2-6C)alkylene 

chain within a R' substituent is optionally separated by the insertion of a group such as O or 
C0N(R') and a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a Q' 
substituent is optionally separated by the insertion of a group such as O or CON(R'). For 
example, insertion of a CONH group into the propylene chain within a 3-methoxyprppoxy 

20 group gives rise to, for example, a 2-(2-methoxyacetamido)ethoxy group. 

When, as defined hereinbefore, any CHzor CH3 group within a R' substituent 
optionally bears on each said CH2 or CH3 group one or more halogeno substituents. there are 
suitably 1 or 2 halogeno substituents present on each said CH2 group and there are suitably 
1, 2 or 3 halogeno substituents present on each said CH3 group. 

25 When, as defined hereinbefore, any CH2 or CH3 group within a R' substituent 

optionally bears on each said CH2 or CH3 group a substituent as defined hereinbefore, suitable 
r' substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
3-morpholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino- 

30 2-hydroxypropoxy, hydroxy-substituted (l-6C)alkylamino-(2-6C)alkoxy groups such as 
2-hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(l-6C)alkyl]araino-(2-6C)alkoxy 
groups such as 3-dimethylamino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl- 
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(l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 
3-morpholinopropylamino, hydroxy-substituted ainino-(2-6C)alkylamino groups such as 
3-amino-2-hydroxypropylammo, hydroxy-substituted (l-6C)alkylamino-(2-6C)alkylamino 
groups such as 2-hydroxy-3-methylaminopropylamino, hydroxy-substituted 
5 di-[(l-6C)alkyl]amino-(2-6C)alkylamino groups such as 3-dimethylamino- 

2- hydroxypropylamino, hydroxy-substituted (l-6C)alkoxy groups such as 2-hydroxyethoxy, 
(l-6C)alkoxy-substituted (l-6C)alkoxy groups such as 2-methoxyethoxy and 

3- ethoxypropoxy and (l-6C)alkylsulphonyl-substituted (l-6C)alkoxy groups such as 
2-methylsulphonylethoxy. 

10 A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for 

example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 

15 calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives, see: 

20 a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, etaL (Academic Press, 1985); 
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 
p. 113-191 (1991); 

25 c) H. Bundgaard, Advanced Drug Deliverv Reviews , 8, 1-38 (1992); 

d) H. Bundgaard, et aL, Journal of Pharmaceutical Sciences , 77, 285 (1988); and 

e) N. Kakeya, et aL, Chem. Pharm. Bull. , 32, 692 (1984). 

Examples of such pro-drugs may be used to form in:::vivo-cleavable esters of a 
compound of the Formula 1. An in-vivo -cleavable ester of a compound of the Formula I 
30 containing a carboxy group is, for example, a pharmaceutically-acceptable ester which is 
cleaved in the human or animal body to produce the parent acid. Suitable pharmaceutically- 
acceptable esters for carboxy include (l-6C)alkoxymethyl esters, for example 
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methoxymethyl; (l-6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidyl 
esters; (3-8C)cycloalkoxycarbonyloxy(l-6C)alkyl esters, for example 
l-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-ylmethyl esters, for example 5-methyl- 
l,3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters, for example 
5 l-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds of 
this invention. 

Particular novel compounds of the invention include, for example, pyrimidine 
derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, n, R^, R^ p and has any of the meanings defined 

10 hereinbefore or in relevant paragraphs selected from paragraphs (a) to (u) hereinafter 

(a) m is 0, 1, 2 or 3, and each R^ group, which may be the same or different, is selected 
from hydroxy, halogeno, trifluoromethyl, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di4(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyU^ 

1 5 (2-6C)alkanoy lamino and N-( 1 -6C)alkyl-(2-6C)alkanoylamino, 
or from a group of the formula : 

wherein is a direct bond or is selected from O, N(R'^), CON(R^), N(R^)CO and OC(R'*)2 
wherein R"* is hydrogen or (l-6C)alkyl, and is aryl-(l-6C)alkyl, heteroaryl-(l-6C)alkyl, 
20 heterocyclyl or heterocyclyl-( l-6C)alkyl, 

and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 
R' substituent is optionally separated by the insertion of a group selected from O, N(R^), 
CON(R^) and N(R^)CO wherein R^ is hydrogen or (l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R* 
25 optionally bears 1. 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carboxy, (l-6C)aIkyl, (l-6C)alkoxy and 
( 1 -6C)alkoxycarbonyl, 

and wherein any heterocyclyl group within a substituent on R* optionally bears 1 or 2 
0X0 substituents, 

30 and wherein any CH2 or CH3 group within a R^ substituent optionally bears on each 

said CH2 or CH3 group one or more (l-6C)alkyl substituents or a substituent selected from 
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hydroxy, amino, (l-6C)alkoxy, (l-6C)alkylsulphonyl, (l-6C)alkylamino and 
di-[(l-6C)alkyl]aniino; 

(b) m is 0, 1, 2 or 3, and each group, which may be the same or different, is selected 
from hydroxy, fluoro, chloro, bromo, trifluoromethyl, amino, carbamoyl, methyl, ethyl, 
5 propyl, vinyl, ethynyl, methoxy, ethoxy, propoxy, methylthio, ethylthio, methylsulphinyl, 
methylsulphonyl, methylamino, ethylamino, propylamino, isopropylamino, butylamino, 
allylamino, propargylamino, dimethylamino, diethylamino, dipropylamino, N-allyl- 
N-methylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, propionamido, 
acrylamido and propiolamido, or from a group of the formula : 

10 Q'-x^~ 

wherein is a direct bond or is selected from O, NH, N(Me), CONH, NHCO and OCH2 and 

is benzyl, furylmethyl, thienyhnethyl, imidazolylmethyl, 2-imidazolylethyl, 
3-imidazolyIpropyl, 4-imidazolylbutyL oxazolylmethyl, thiazolylmethyl, 
1,2,3-triazolylmethyl, 2-(1.2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 1,2,4-triazolylmethyl, 

15 2-(l,2,4-triazolyl)ethyl, 3-(l,2,4-triazolyl)propyl, pyridylmethyl, 2-pyridyIethyl, 
3-pyridylpropyl, pyrrolidinyl, morpholinyl, tetrahydro-4H- 1 ,4-thiazinyl, 
l,l-dioxotetrahydro-4H-l,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, 
homopiperazinyl, pyrrolidinylmethyl, 2-pyrrolidinylethyl, 3-pyrrolidinylpropyl, 
imidazolidinylmethyl, 2-imidazolidinylethyl, 3-imidazolidinylpropyl, morpholinylmethyl, 

20 2-morpholinylethyl, 3-morpholinylpropyl, teU-ahydro-4H-l,4-diiazinylmethyl, 
1 , 1 -dioxoteu-ahydro-4H- 1 ,4-thiazinylmethyl, 2-(tetrahydro-4H- 1 ,4- thiazinyl)ethyl, 

2- ( 1 , i -dioxotetrahydro-4H- 1 ,4-thiazinyl)ethyl, 3-(tetrahydro-4H- 1 ,4-thiazinyl)propyl, 

3- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazinyl)propyl, piperidinylmethyl, 2-piperidinylethyl, 
3-piperidinylpropyl, homopiperidinylmethyl, 2-homopiperidinylethyl, 

25 3-homopiperidinylpropyl, piperazinylmethyl, 2'piperazinylethyl, 3-piperazinylpropyl, 
homopiperazinylmethyl, 2-homopiperazinylethyl or 3-homopiperazinylpropyl, 

and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 
substituent is optionally separated by the insertion of a group selected from O, NH, CONH 
and NHCO, 

30 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R^ 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
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hydroxy, fluoro, chloro, trifluoromethyl, amino, methyl, ethyl, propyl, isopropyl, methoxy, 
ethoxy, propoxy, isopropoxy, methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl, 

and wherein any heterocyclyl group within a substituent on R* optionally bears 1 or 2 
0X0 substituents, 

5 and wherein any CH2 or CH3 group within a substituent optionally bears on each 

said CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, 
amino, methoxy, ethoxy, methylsulphonyl, methylamino, ethylamino, dimethylamino and 
diethylamino; 

(c) m is 0, 1, 2 or 3, and each R* group, which may be the same or different, is selected 
10 from hydroxy, fluoro, chloro, bromo, trifluoromethyl, amino, carbamoyl, methyl, ethyl, 
propyl, methoxy, ethoxy, propoxy, methylthio, methylsulphinyl, methylsulphonyl, 
methylamino, ethylamino, propylamino, isopropylamino, butylamino, allylamino, 
propargylamino, dimethylamino, diethylamino, dipropylamino, N-allyl-N-methylamino, 
N-methylcarbamoyl, N,N-dimethylcarbamoyl and acetamido, or from a group of the formula : 

15 Q^-x'- 

_wherein X' is a direct bond or is selected from O, NH, N(Me), CONH, NHCO and OCH2 and 
is benzyl, 2-fiirylmethyl, 3-furylmethyl, 2-thienylniethyl, 3-thienylniethyl, 

1- imidazolylmethyl, 2-imidazolylmethyl, 2-imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 
4-imidazol- 1 -ylbutyl, 2-oxa2olylmethy 1, 4-oxazolylraethyl, 5-oxazoly Imethyl, 

20 2-thiazolylmethyl, 4-thiazolylmethyl, 5-thiazolylmethyl, 1,2,3-triazol-l-ylmethyl, 

2- ( 1 ,2,3-triazol- 1 -yl)ethyl, 3-( 1 ,2,3-triazol- 1 -yOpropy 1, 1 ,2,4-triazol- 1 -ylmethyl, 

2- (l,2,4-triazol-l-yl)ethyl, 3-(l,2,4-triazoI-l-yl)propyl, 2-pyridylniethyl, 3-pyridylmethyl, 
4-pyridylmethyI, 2-pyrid-2-ylethyl, 2-pyrid-3-ylethyl, 2-pyrid-4-ylethyl, 3-pyrid-2-ylpropyl, 

3- pyrid-3-ylpropyl, 3-pyrid-4-ylpropyl, pyrrolidin-l-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, 
25 morpholino, tetrahydro-4H-l,4-thiazin-4-yl, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 

piperidino, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, homopiperidin-l-yl, 
horaopiperidin-2-yl, homopiperidin-3-yl, homopiperidin-4-yl, piperazin-l-yl, 
homopiperazin-l-yl, pyrrolidin-1 -ylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 
30 pyrrolidin-3-ylmethyl, 2-pyrrolidin-3-ylethyl, 3-pyrroIidin-3-ylpropyl, 

imidazolidin- 1 -ylmethyl, 2-imidazolidin- 1 -ylethyl, 3-imidazolidin- 1 -ylpropyl, 
imidazolidin-2-ylmethyl, 2-imidazolidin-2-ylethyl, 3-imidazoIidin-2-ylpropyl, 
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morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, morpholin-2-ylmethyl, 
2-niorpholin-2-ylethyl, 3-morpholin-2-ylpropyl, morpholin-3-ylmethyl, 
2-morpholin-3-ylethyl, 3-moq)holin-3-ylpropyl, tetrahydro-4H- 1 ,4-thiazin-4-ylmethyl, 
2-(tetrahydro-4H- 1 ,4-thiazin-4-yl)ethyl, 3-(tetrahydro-4H- 1 ,4-thiazin-4-yl)propyl, 
5 1,1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-ylmethy 1, 2-( 1 , 1 -dioxotetrahydro-4H- 1 ,4- thiazin- 
4-yl)ethyl, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propyl, piperidinomethyl, 

2- piperidinoethyl, 3-piperidinopropyl, piperidin-2-ylmethyl, 2-piperidin-2-ylethyl, 

3- piperidin-2-ylpropyl, piperidin-3-ylniethyl, 2-piperidin-3-ylethyl, 3-piperidin-3-ylpropyl, 
piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

10 homopiperidin-l-ylmethyl, 2-homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 
hoinopiperidin-2-ylniethyl, 2-homopiperidin-2-ylethyl, 3-hoiTiopiperidin-2-ylpropyl, 
homopiperidin-3-ylmethyl, 2-homopiperidin-3-ylethyl, 3-homopiperidin-3-ylpropyl, 
homopiperidin-4-ylmethyl, 2-homopiperidin-4-yIethyl, 3-homopiperidin-4-ylpropyl, 
piperazin-l-ylmethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl, piperazin-2-ylmethyl, 

15 2-piperazin-2-ylethyl, 3-piperazin-2-ylpropyl, homopiperazin- 1-ylmethyl, 

2-homopiperazin- 1-ylethyl, 3-homopiperazin- 1-ylpropyI, homopiperazin-2-ylmethyI, 
2-homopiperazin-2-ylethyl or 3-homopiperazin-2-ylpropyl, 

and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 
substituent is optionally separated by the insertion of a group selected from O, NH, CONH 

20 and NHCO, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R ' 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
hydroxy, fluoro, chloro, trifluoromethyl, amino, methyl, ethyl, propyl, isopropyl, methoxy, 
ethoxy, propoxy, isopropoxy, methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl, 
25 and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 

0X0 substituents; 

and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 
said CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, 
amino, methoxy, ethoxy, methylsulphonyl, methylamino, ethylamino, dimethylamino and 
30 diethylamino; 

(d) m is 0, 1 or 2 and each R^ group, which may be the same or different, is selected from 
hydroxy, fluoro, chloro, bromo, trifluoromethyl, amino, carbamoyl, methyl, ethyl, propyl. 
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methoxy, ethoxy, propoxy, methylthio, methylamino, ethylamino, propylamino, 
isopropylamino, butylamino. allylamino, propargylamino, dimethylamino, diethylamino, 
dipropylamino, N-aUyl-N-methylamino, N-methylcarbamoyl, N,N-dimethyicarbamoyl, 
acetamido. benzyl, benzyloxy, benzylamino, N-benzyl-N-methylamino. 2-furylmethoxy, 
5 3-furylmethoxy, 2-thienylmethoxy, 3-thienylmethoxy, 1-imidazolylmethoxy, 
2-imidazolylmethoxy,2-imidazol-l-ylethoxy, 3-imidazol-l-ylpropoxy, 

2- imidazol-l-ylethylamino, 3-iniidazol-l-ylpropylamino, 2-oxazolyimethoxy, 

4- oxazolylmethoxy, 5-oxazolylmethoxy, 2-thiazolylmethoxy, 4-thiazolylmethoxy, 

5- thiazolylmethoxy. 1 ,2,3-triazol- 1-ylmethoxy. 2-( 1 ,2,3-triazol- l-yi)ethoxy, 

10 3-(l,2,3-triazol-l-yl)propoxy, 1,2,3-triazol-l-ylmethylainino, 2-(l,2,3-triazol-l-yl)ethylamino, 

3- ( 1 ,2,3-triazol- 1 -yl)propy lamino, 1 ,2,4-triazol- 1 -ylraethoxy , 2-( 1 ,2,4- triazol- 1 -yl)ethoxy, 
3-(l,2,4-triazol- l-yl)propoxy, 1,2,4-triazol-l-ylmediylamino, 2-(l,2,4-triazol-l-yl)ethylamino, 
3-(l,2,4-triazol-l-yl)propylamino, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, 

2- pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 2-pyrid-4-yledioxy, 3-pyrid-2-ylpropoxy, 
15 3-pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, pyrrolidin- 1-yl, pyrrolidin-3-yloxy, 

pyrrolidin-3-ylamino, N-methyl-N-(3-pyiTolidinyl)amino, morpholino, 
tetrahydro-4H-1.4-thiazin-4-yl, piperidino, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylamino, piperidin-4-ylamino, N-raethyl-N-(3-piperidinyl)amino, 
N-methyl-N-(4-piperidinyl)amino, homopiperidin-l-yl, homopiperidin-3-yloxy, 
20 homopiperidin-4-yloxy, piperazin- 1 -yl, homopiperazin- 1-yl, 2-pyiToUdin- 1 -ylethoxy, 

3- pyrrolidin- 1 -ylpropoxy , 2-pyrrolidin- 1 -ylethylamino, 3-pyrrolidin- 1-ylpropylamino, 
pyrroUdin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy. 3-pyrTolidin-2-ylpropoxy, 
pyrroUdin-2-ylmethylamino,2-pyrroIidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylaniino, 
pyrrolidin-3-ylmethoxy, 2-pyrrolidin-3-ylethoxy, 3-pyrrolidin-3-ylpropoxy, 

25 pyrrolidin-3-ylmethylamino, 2-pyrroUdin-3-ylethylamino, 3-pyrrolidin-3-ylpropylamino, 
2-imidazolidin-l -ylethoxy, 3-iinidazolidin- l-ylpropoxy, imidazolidin-2-ylmethoxy, 

2- imidaMlidin^2-ylethoxy,3-imidazbUdin-2-yipr6pbxy 

3- imidazolidin- 1 -ylpropylamino, 2-imidazolidin-2-ylethylamino, 
3-imidazolidin-2-ylpropylamino, 2-morpholinoethoxy, 3-raorpholinopropoxy, 

30 2-morpholinoethylamino, 3-morpholinopropylamino, morpholin-2-ylmethoxy, 

2- morpholin-2-ylethoxy, 3-inorpholin-2-ylpropoxy, 2-morpholin-2-yIethylamino, 

3- morpholin-2-ylpropylamino, morpholin-3-ylmethoxy, 2-moq)holin-3-ylethoxy, 
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3-morpholin-3-yIpropoxy, 2-morpholin-3-ylethylamino, 3-morpholin-3-ylpropylamino, 
2-(tetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3-(tetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 
2-(tetrahydro-4H- 1 ,4-thiazin-4'yl)ethylamino, 3-(tetrahydro-4H- 1 ,4-thiazin-4-yl)propylamino, 
2-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy , 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
5 4-yl)propoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thia2in-4-yl)ethylamino, 3-(l,l-dioxotetrahydro- 
4H- 1 ,4-thiazin-4-yl)propylamino, 2-piperidinoethoxy, 3-piperidinopropoxy, 
2-piperidinoethylaniino, 3-piperidinopropylamino, piperidin-2-ylmethoxy, 
2-piperidin-2-ylethoxy, 3-piperidin-2-ylpropoxy, piperidin-2-ylmethylaraino, 
2-piperidin-2-ylethylamino, 3-piperidin-2-yIpropylamino, piperidin-3-ylmethoxy, 
10 2-piperidin-3-yIethoxy, 3-piperidin-3-ylpropoxy, piperidin-3-ylmethylamino, 
2-piperidin-3-ylethylamino, 3-piperidin-3-ylpropylamino, piperidin-4-ylniethoxy, 
2-piperidin-4-yIethoxy, 3-piperidin-4-ylpropoxy, piperidin-4-ylmethylamino, 

2- piperidin-4-ylethylamino, 3-piperidin-4-ylpropylamino, 2-homopiperidin- 1-ylethoxy, 

3- horaopiperidin- 1 -ylpropoxy , 2-hoinopiperidin- 1 -ylcthylamino, 
15 3-homopiperidin- 1 -ylpropylamino, homopiperidin-2-ylmethoxy, 

homopiperidin-2-ylmethylamino, homopiperidin-3-ylmethoxy, 
homopiperidin-3-yImethylamino, hoinopiperidin-4-ylmethoxy, 
homopiperidin-4-ylmethylamino, 2-piperazin- 1 -ylethoxy, 3-piperazin- 1 -ylpropoxy, 
2-piperazin-l -ylcthylamino, 3-piperazin- 1-ylpropylamino, piperazin-2-ylmethoxy, 
20 piperazin-2-ylmethylamino, 2-piperazin-2-ylethoxy, 3-piperazin-2-ylpropoxy, 

2- piperazin-2-ylethylaniino, 3-piperazin-2-ylpropylamino, 2-homopiperazin- 1-ylethoxy, 

3- homopiperazin- 1 -ylpropoxy, 2-homopiperazin- 1 -ylcthylamino, 
3-homopiperazin-l-ylpropylamino, homopiperazin-2-ylmethoxy and 
homopiperazin-2-ylmethylamino, 

25 and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 

substituent is optionally separated by the insertion of an O or NH group, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
hydroxy, fluoro, chloro, trifluoromethyl, amino, methyl, ethyl, propyl, isopropyl, methoxy, 
30 ethoxy, propoxy, isopropoxy, methoxycarbonyl, ethoxycarbonyl and tot-butoxycarbonyl, 

and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 
oxo substituents. 



99-153 

-17- 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
said CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, 
amino, methoxy, ethoxy, methylsulphonyl, methylamino, ethylamino, dimethylaraino and 
diethylamino; 
5 (e) n is 0; 

(f) is (l-6C)alkyl; 

(g) R^ is methyl; 

(h) p is 0; 

(i) is aryl or heteroaryl and is optionally substituted with 1, 2 or 3 substituents, 

10 which may be the same or different, selected from hydroxy, halogeno, trifluoromethyl, cyano, 
amino, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkyIamino, di-[(l-6C)alkyl]amino, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyHl-6C)alkanesulphonylamino, or from a 
group of the formula : 

15 -X^-Q^ 

wherein is a direct bond or is selected from O, NH and N(Me) and Q"* is aryl, heteroaryl or 
heterocyclyl, and any Q"* group optionally bears 1 or 2 substituents, which may be the same or 
different, selected from halogeno, trifluoromethyl, cyano, hydroxy, amino, (l-6C)alkyl, 
( 1 -6C)alkoxy, ( 1 -6C)alkylamino and di-[( 1 -6C)alkyl]amino, 
20 and wherein any Q"* group when it is heterocyclyl optionally bears 1 or 2 0x0 

substituents, 

and wherein any CH2 or CH3 group within a group optionally bears on each said 
CHzor CH3 group one or more (l-6C)alkyl substituents or a substituent selected from 
hydroxy, amino, (l-6C)alkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 

25 (j) is a phenyl group or a heteroaryl group comprising an aromatic 5- or 6-membered 

monocyclic ring, a 9- or 10-membered bicyclic ring or a 13- or 14-membered tricyclic ring 
each containing 1 oxygen heteroatom or 1 or 2 nitrogen heteroatoms and optionally containing 
a further heteroatom selected from nitrogen, oxygen and sulphur, and is optionally 
substituted with 1, 2 or 3 substituents, which may be the same or different, selected from 

30 hydroxy, halogeno, trifluoromethyl, cyano, amino, (l-6C)alkyl, (l-6C)alkoxy, 

(l-6C)alkyIamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
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N-(l-6C)alkyl-(2-6C)alkanoylamino, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

wherein is a direct bond or is selected from O, NH and N(Me) and Q"* is phenyl, a 
5 heteroaryl group comprising an aromatic 5- or 6-membered monocyclic ring containing 
1 oxygen heteroatom or 1 or 2 nitrogen heteroatoms and optionally containing a further 
heteroatom selected from nitrogen, oxygen and sulphur or a heterocyclyl group comprising a 
non-aromatic saturated or partially saturated 3- to 10-membered monocyclic nng with up to 
3 heteroatoms selected from oxygen, nitrogen and sulphur, and any Q"* group optionally bears 
10 1 or 2 substituents, which may be the same or different, selected from halogeno, 

trifluoromethyl, cyano, hydroxy, amino, (l-6C)alkyI, (l-6C)alkoxy, (l-6C)alkylamino and 
di-[( 1 -6C)alkyl]amino, 

and wherein any group when it is a heterocyclyl group optionally bears 1 or 2 oxo 
substituents, 

15 and wherein any CH2 or CH3 group within a group optionally bears on each said 

CH2or CH3 group one or more (l-6C)alkyl substituents or a substituent selected from 
hydroxy, amino, (l-6C)alkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 
(k) is optionally substituted with 1, 2 or 3 substituents, which may be the same or 

different, selected from hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, 

20 methyl, ethyl, propyl, vinyl, ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
propylamino, isopropylamino, dimethylamino, diethylamino, dipropylamino, N-ethyl- 
N-methylamino, N-methyl-N-propylamino, acetoxy, acetamido, propionamido, acrylamido, 
propiolamido, N-methylacetamido, methanesulphonylamino, ethanesulphonylamino and 
N-methylmethanesulphonylamino, or from a group of the formula : 

25 -X^-Q^ 

wherein X^ is a direct bond or is selected from O, NH and N(Me) and Q'* is phenyl, furyl, 
thienyl, imidazolyl, oxazolyl, thiazolyl, pyridyl, pyridazinyl, pyriraidinyl, pyrazinyl, 
azetidinyl, tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro- 
4H-l,4-thiazinyl, l,l-dioxotetrahydro-4H-l,4-thiazinyl, piperidinyl, homopiperidinyl, 

30 piperazinyl or homopiperazinyl, and any Q"* group optionally bears 1 or 2 substituents, which 
may be the same or different, selected from fluoro, chloro, bromo, trifluoromethyl, hydroxy. 
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amino, methyl, ethyl, propyl, vinyl, ethynyl, methoxy, ethoxy, propoxy, methylamino, 
ethylamino, propylamino, isopropylamino, dimethylamino and diethylamino, 

and wherein any Q"* group when it is a heterocyclyl group optionally bears 1 or 2 oxo 
substituents, 

5 and wherein any CH2 or CH3 group within a group optionally bears on each said 

CHzor CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, amino, 
methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, isopropylamino, 
dimethylamino and diethylamino; 

(1) is optionally substituted with 1, 2 or 3 substituents, which may be the same or 

10 different, selected from hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, 
methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, 
isopropylamino, dimethylamino, diethylamino, dipropylamino, N-ethyl-N-methylamino, 
N-methyl-N-propylamino, acetamido, N-methylacetamido, methanesulphonylamino, 
ethanesulphonylamino, N-methylmethanesulphonylamino, 1-azetidinyl, 
15 2- or 3-tetrahydrofuranyl, 3-pyrrolin-l-yl, 1-pyrrolidinyl, morpholino, tetrahydro- 
4H-l,4-thiazin-4-yl, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 1-piperidinyl, 

1- homopiperidinyl, 1-piperazinyl and 1-homopiperazinyl, or from a group of the formula : 

" wherein is a direct bond or is selected from O, NH and N(Me) and Q"* is phenyl, 
20 2- or 3-furyl, 2- or 3-thienyl, 1- or 2-imidazolyl, 2-, 4- or 5-oxazolyl, 2-, 4- or 5-thiazoIyl. 

2- , 3- or 4-pyridyl, 3- or 4-pyridazinyl, 2- or 4-pyrimidinyl or 2-pyrazinyl, and any Q"* group 
optionally bears 1 or 2 substituents, which may be the same or different, selected from flui>ri>. 
chloro, bromo, trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, ethoxy, 
methylamino, ethylamino, dimethylamino and diethylamino, 

25 and wherein any heterocyclyl group within optionally bears 1 or 2 0x0 substituents, 

and wherein any CH2 or CH3 group within a group optionally bears on each said 
CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, amino, 
methoxy, ethoxy, methylamino, ethylamino, dimethylamino and diethylamino; 
(m) is optionally substituted with 1, 2 or 3 substituents, which may be the same or 

30 different, selected from hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, 
methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, 
isopropylamino, dimethylamino, diethylamino, dipropylamino, N-ethyl-N-methylamino, 
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N-methyl-N-propylamino, acetamido, N-methylacetamido, methanesulphonylamino, 
ethanesulphonylamino, N-melhylmethanesulphonylamino, 1-azetidinyl, 
2- or 3-tetrahydrofuranyl, 3-pyrrolin-l-yl, 1-pyrrolidinyl, morpholino, tetrahydro- 
4H-l,4-thiazin-4-yl, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 1-piperidinyl, 
5 1-homopiperidinyl, l-piperazinyl and 1-homopiperazinyl, 

and wherein any heterocyclyl group within optionally bears 1 or 2 oxo substituents, 
and wherein any CH2 or CH3 group within a group optionally bears on each said 
CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, amino, 
methoxy, ethoxy, methylamino, ethylamino, dimethylamino and diethylamino; 
10 (n) is a phenyl group which is optionally substituted with 1, 2 or 3 substituents, which 

may be the same or different, selected from those defined in paragraphs (k) to (m) 
hereinbefore; 

(o) is a 5- or 6-membered monocyclic heteroaryl ring containing 1 oxygen heteroatom 

or 1 or 2 nitrogen heteroatoms and optionally containing a further heteroatom selected from 
15 nitrogen, oxygen and sulphur, and is optionally substituted with 1, 2 or 3 substituents, 
which may be the same or different, selected from those defined in paragraphs (k) to (m) 
hereinbefore; 

(p) is a 9- or 10-membered bicyclic heteroaryl ring containing 1 oxygen heteroatom or 

1 or 2 nitrogen heteroatoms and optionally containing a further heteroatom selected from 
20 nitrogen, oxygen and sulphur, and is optionally substituted with 1, 2 or 3 substituents, 
which may be the same or different, selected from those defined in paragraphs (k) to (m) 
hereinbefore; 

(q) is a 13- or 14-membered tricyclic heteroaryl ring containing 1 oxygen heteroatom 

or 1 or 2 nitrogen heteroatoms and optionally containing a further heteroatom selected from 

25 nitrogen, oxygen and sulphur, and is optionally substituted with 1, 2 or 3 substituents, 
which may be the same or different, selected from hydroxy, halogeno, trifluoromethyl, amino, 
(l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylamino and di-[(l-6C)alkyl]amino; 
(r) is phenyl, furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, 

isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, 

30 benzothiophenyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl, dibenzofuranyl. 
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dibenzothiophenyl or xanthenyl which optionally bears 1 or 2 substituents selected from those 
defined in paragraphs (k) to (m) hereinbefore; 

(s) is 2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 

2-, 4- or 5-imidazolyl, 3- or 4-pyrazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 
5 2-, 3- or 4-pyridyl, 3- or 4-pyridazinyl, 2-, 4- or 5-pyrimidinyl or 2-pyrazinyI which optionally 
bears 1 or 2 substituents selected from those defined in paragraphs (1) and (m) hereinbefore; 
(t) is 2-, 3-, 5- or 6-benzofuranyl, 2-, 3-, 5- or 6-indolyl, 

2-, 3-, 5- or 6-benzothiophenyl, 2-, 5- or 6-benzoxazolyl, 2-, 5- or 6-benzimidazolyl, 
2-, 5- or 6-benzothiazolyl, 3-, 5- or 6-indazolyl, 5-benzofurazanyl, 2-, 3-, 6- or 7-quinolyl, 
10 3-, 6- or 7-isoquinolyl, 2-, 6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl, or 

l,8-naphthyridin-2-yl or l,8-naphthyridin-3-yl which optionally bears 1 or 2 substituents 
selected from those defined in paragraphs (1) and (m) hereinbefore; and 
(u) is 1-, 2- or 3-carbazolyl, 1-, 2-, 3- or 4-dibenzofuranyI or 1-, 2-, 3- or 

4-dibenzodiiophenyl which optionally bears 1 or 2 substituents selected from those defined in 
15 paragraph (q) hereinbefore; 

A preferred compound of the invention is a pyrimidine derivative of the Formula I 
wherein m is 0, 1, 2 or 3, and each group, which may be the same or different, is selected 
from hydroxy, fluoro, chloro, bromo, trifluoromethyl, amino, carbamoyl, methyl, ethyl, 
propyl, methoxy, ethoxy, propoxy, methylthio, methylsulphinyl, methylsulphonyl, 
20 methylamino, ethylamino, propylamino, isopropylamino, butylamino, allylamino, 

propargylamino, dimethylamino, diethylamino, dipropylamino, N-allyl-N-methylamino, 
N-methylcarbamoyl, N,N-dimethylcarbamoyl and acetamido, or from a group of the formula : 

wherein X* is a direct bond or is selected from O, NH and N(Me) and is benzyl, 
25 2-furylmethyl, 3-furylmethyl, 2-thienylmethyl, 3-thienylmethyl, 

1- imidazolyhnethyl, 2-imidazolylmethyl, 2-imidazoH-ylethyl, 3-imidazol-l-ylpropyl, 
4-imidazoH-ylbutyl, 2-oxazolylmethyl, 4-oxazolylmethyl, 5-oxazolylmethyl, 

2- thiazolylmethyl, 4-diiazolyhnethyl, 5-thiazolylmethyl, 1,2,3-triazol-l-ylmethyl, 

2- ( 1 ,2,3-triazol- 1 -yl)ethyl, 3-( 1 ,2,3-triazol- 1 -yl)propyl, 1 ,2,4-triazol- 1 -ylmethyl, 

30 2-(l,2,4-triazol-l-yl)ethyl, 3-(l,2,4-triazoH-yl)propyl, 2-pyridylmethyl, 3-pyridylmethyl, 
4-pyridylmethyl, 2-pyrid-2-ylethyl, 2-pyrid-3-ylethyl, 2-pyrid-4-ylethyl, 3-pyrid-2-ylpropyl, 

3- pyrid-3-ylpropyl, 3-pyrid-4-ylpropyl, pyrrolidin-l-yl, pyrrolidin-2-yl, pyrrolidin-3~yl. 
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morpholino, tetrahydro-4H- 1 ,4-thiazin-4-yl, 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl, 
piperidino, piperidin-2-yl, piperidin-3-yl, piperidin-4-yI, homopiperidin-l-yl, 
homopiperidin-2-yl, homopiperidin-3-yl, homopiperidin-4-yl, piperazin-l-yl, 
homopiperazin-l-yl, pyrrolidin-l-ylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 
5 pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 
pyrrolidin-3-ylmethyl, 2-pyrrolidin-3-ylethyl, 3-pyiTolidin-3-ylpropyl, 
imidazolidin- 1 -ylmethyl, 2-imidazoIidin- 1 -ylethyl, 3-imidazoIidin- 1 -ylpropyl, 
imidazolidin-2-ylmethyl, 2-imidazolidin-2-ylethyl, 3-imidazolidin-2-ylpropyl, 
moqjholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, morpholin-2-ylmethyl, 
10 2-morpholin-2-ylethyl, 3-morpholin-2-ylpropyl, morpholin-3-ylmethyl, 

2-morpholin-3-ylethyl, 3-morpholin-3-ylpropyl, tetrahydro-4H- 1 ,4-thiazin-4-ylmethyl, 

2- (tetrahydro-4H- 1 ,4-thiazin-4-yl)ethyl, 3-(tetrahydro-4H- 1 ,4-thiazin-4-yl)propyl, 

1 , 1 -dioxotetrahydro-4H- 1 ,4-thia2in-4-ylmethyl, 2-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
4-yl)ethyl, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thia2in-4-yl)propyl, piperidinomethyl, 
15 2-piperidinoethyl, 3-piperidinopropyl, piperidin-2-ylmethyl, 2-piperidin-2-ylethyl, 

3- piperidin-2-ylpropyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3-piperidin-3-ylpropyl, 
piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

homopiperidin- 1 -ylmethyl, 2-homopiperidin- 1 -ylethyl, 3-homopiperidin- 1 -ylpropyl, 
homopiperidin-2-ylmethyl, 2-homopiperidin-2-ylethyl, 3-homopiperidin-2-ylpropyl, 
20 homopiperidin-3-ylmethyl, 2-homopiperidin-3-ylethyl, 3-homopiperidin-3-ylpropyl, 
homopiperidin-4-ylmethyl, 2-hoinopiperidin-4-ylethyl, 3-homopiperidin-4-ylpropyl, 
piperazin-1 -ylmethyl, 2-piperazin-l -ylethyl, 3-piperazin-l-ylpropyl, piperazin-2-ylmethyl, 
2-piperazin-2-ylethyl, 3-piperazin-2-ylpropyl, homopiperazin-l -ylmethyl, 
2-homopiperazin-l-ylethyl, 3-homopiperazin-l-ylpropyl, homopiperazin-2-ylmethyl, 
25 2-homopiperazin-2-ylethyl or 3-homopiperazin-2-ylpropyl, 

and wherein a single pair of adjacent carbon atoms in a (2-6C)alkylene chain within a 
substituent is optionally separated by the insertion of a group selected from O and NH, 
and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
30 hydroxy, fluoro, chloro, trifluoromethyl, amino, methyl, ethyl, propyl, isopropyl, methoxy, 
ethoxy propoxy, isopropoxy, methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl. 
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and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
0X0 substituents, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
said CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, 
5 amino, methoxy, ethoxy, methylsulphonyl, methylamino, ethylamino, dimethylamino and 
diethylamino; 
each of n and p is 0; 
R"* is hydrogen or methyl; and 

is phenyl, 2-furyl, 2-thienyl, 4-oxazolyl, 5-isoxazolyl, 2- or 4-imidazolyl, 3- or 4-pyra2olyl, 
10 4-thiazolyl, 5-isothiazolyl, 2-, 3- or4-pyridyl, 4-pyridazinyl, 4- or 5-pyrimidinyl, 
2- or 6-benzofuranyl, 2- or 6-indolyl, 2- or 6-benzothiophenyl, 2- or 6-quinolyl or 

2- or 4-dibenzofuranyl which optionally bears 1, 2 or 3 substituents, , which may be the same 
or different, selected from hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, 
methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamine, 

15 isopropylamino, dimethylamino, diethylamino, dipropylamino, N-ethyl-N-methylamino, 
N-methyl-N-propylamino, acetamido, N-methylacetamido, methanesulphonylamino, 
ethanesulphonylamino, N-methylmethanesulphonylamino, 1-azetidinyl, 

3- pyrrolin-l-yl, 1-pyrrolidinyl, morpholino, tetrahydro-4H-l,4-thiazin-4-yl, 
l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, 1-piperidinyl, 1-homopiperidinyl, 1-piperazinyl and 

20 1-homopiperazinyl, or from a group of the formula : 

wherein is a direct bond or is selected from O, NH and N(Me) and Q"^ is phenyl, 2- or 

3- furyl, 2- or 3-thienyl, 1- or 2-imidazolyl, 2-, 4- or 5-oxazolyl, 2-, 4- or 5-thiazolyl, 2-, 3- or 

4- pyridyl, 3- or 4-pyridazinyl, 2- or 4-pyrimidinyl or 2-pyrazinyl, and any Q"^ group optionally 
25 bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 

bromo, trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, ethoxy, methylamino, 

ethylamino, dimethylamino and diethylamino, 

and wherein any heterocyclyl group within optionally bears 1 or 2 0x0 substituents, 
and wherein any CH2 or CH3 group within a group optionally bears on each said 
30 CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, amino, 

methoxy, ethoxy, methylamino, ethylamino, dimethylamino and diethylamino; 

or a pharmaceutically acceptable salt or in-vivo- cleavable ester thereof. 
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A further preferred compound of the invention is a pyrimidine derivative of the 
Formula I 

wherein m is 0, 1 or 2 and each group, which may be the same or different, is selected from 
hydroxy, fluoro, chloro, bromo, trifluoromethyl, amino, carbamoyl, methyl, ethyl, propyl, 
5 methoxy, ethoxy, propoxy, methylthio, methylamino, ethylamino, propylamine, 

isopropylamino, butylamino, allylamino, dimethylamino, diethylamino, dipropylamino, 
N-allyl-N-raethylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, benzyloxy, 
benzylamino, N-benzyl-N-methylamino, 2-furylmethoxy, 3-furylmethoxy, 

2- imidazol- 1 -ylethylamino, 3-imidazol- 1 -ylpropylamino, 2-(l ,2,4-triazol- 1 -yl)ethylamino, 
10 3-(l,2,4-triazol- l-yl)propylamino, 2-pyridyhnethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, 

pyrrolidin-l-yl, pyrrolidin-3-yloxy, pyrrolidin-3-ylamino, N-methyl-N-(3-pyrrolidinyl)amino, 
morpholino, tetrahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylamino, piperidin-4-ylamino, N-methyl-N-(3-piperidinyl)amino, 
N-methyl-N-(4-piperidinyl)amino, homopiperidin- 1 -yl, homopiperidin-3-yloxy, 
1 5 homopiperidin-4-yloxy, piperazin- 1 -yl, homopiperazin- 1 -yl, 2-pyrrolidin- 1 -ylethoxy, 

3- pyrrolidin-l-ylpropoxy, 2-pyrroIidin- 1 -ylethylamino, 3-pyrrolidin-l -ylpropylamino, 
pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2- ylpropylamino, 
pyrrolidin-3-ylmethoxy, 2-pyrrolidin-3-ylethoxy, 3-pyrrolidin-3-ylpropoxy, 

20 pyrrolidin-3-ylmethylamino, 2-pyrrolidin-3-ylethylamino, 3-pyrrolidin-3-ylpropylamino, 
2-imidazolidin- 1 -ylethoxy, 3-imidazolidin- 1-ylpropoxy, imidazolidin-2-ylmethoxy, 

2- imidazolidin-2-ylethoxy, 3-imidazolidin-2-ylpropoxy, 2-imidazolidin- 1 -ylethylamino, 

3- imidazolidin- 1 -ylpropylamino, 2-imidazoIidin-2-ylethylamino, 
3-imidazolidin-2-ylpropylamino, 2-morpholinoethoxy, 3-morpholinopropoxy, 

25 2-morpholinoethylamino, 3-morpholinopropylamino, morpholin-2-ylmethoxy, 

2- morpholin-2- ylethoxy, 3-morpholin-2-ylpropoxy, 2-morpholin-2-ylethylamino, 

3- morpholin-2-ylpropylamino, morpholin-3-ylmethoxy, 2-morpholin-3-ylethoxy, 
3-morpholin-3-ylpropoxy, 2-morpholin-3-ylethylamino, 3-morpholin-3-ylpropylaraino, 
2-piperidinoethoxy, 3-piperidinopropoxy, 2-piperidinoethylamino, 3-piperidinopropylamino, 

30 piperidin-2-ylmethoxy, 2-piperidin-2-ylethoxy, 3-piperidin-2-ylpropoxy, 

piperidin-2-ylmethylamino, 2-piperidin-2-ylethylamino, 3-piperidin-2-ylpropylamino, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, 3-piperidin-3-ylpropoxy, 
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piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino, 3-piperidin-3-ylpropylamino, 
piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 3-piperidin-4-yIpropoxy, 
piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino, 3-piperidin-4-ylpropylamino, 
2-homopiperidin-l-ylethoxy, 3-homopiperidin- l-ylpropoxy, 2'homopiperidin-l-ylethylamino, 
5 3-homopiperidin- 1 -ylpropylamino, homopiperidin-2-ylmethoxy , 
homopiperidin-2-ylmethylamino, homopiperidin-3-ylmethoxy, 
homopiperidin-3-ylmethylamino, homopiperidin-4-ylmethoxy, 
homopiperidin-4-ylmethy lamino, 2-piperazin- 1 -ylethoxy , 3-piperazin- 1 -ylpropoxy , 
2-piperazin-l-ylethylamino, 3-piperazin- 1 -ylpropylamino, piperazin-2-ylmethoxy, 
10 piperazin-2-ylmethylamino, 2-piperazin-2-ylethoxy, 3-piperazin-2-ylpropoxy, 

2- piperazin-2-ylethylamino, 3-piperazin-2-ylpropylamino, 2-homopiperazin-l -ylethoxy, 

3- homopiperazin' l-ylpropoxy, 2-homopiperazin-l-ylethy lamino, 
3-homopiperazin-l -ylpropylamino, homopiperazin-2-ylmethoxy or 
homopiperazin-2-ylmethylamino, 

15 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
hydroxy, fluoro, chloro, trifluoromethyi, amino, methyl, ethyl, propyl, isopropyl, methoxy, 
ethoxy propoxy, isopropoxy, methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 

20 oxo substituents, 

and wherein any CH2 or CH3 group within a R' substituent optionally bears on each 
said CH2or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, 
amino, methoxy, ethoxy, methylsulphonyl, methylamino, ethylamino, dimethylamino and 
diethylamino; 
25 each of n and p is 0; 
R^ is methyl; and 

is phenyl or 3- or 4-pyridyl which optionally bears 1, 2 or 3 substituents, which may be the 
same or different, selected from hydroxy, fluoro, chloro, bromo, trifluoromethyi, cyano, 
amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
30 propylamino, isopropylamino, dimethylamino, diethylamino, dipropylamino, 

N-ethyl-N-methylamino, N-methyl-N-propylamino, acetamido, N-methylacetamido, 
methanesulphonylamino, ethanesulphonylamino, N-methylmethanesulphonylamino, 



99-153 



-26. 

1-azetidinyl, 3-pyrrolin-l-yl, l-pyrrolidinyl, morpholino, 1-piperidinyl, 1-homopiperidinyl, 
l-piperazinyl and 1-homopiperazinyl, 

and wherein any CH2 or CH3 group within a group optionally bears on each said 
CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, amino, 
5 methoxy, ethoxy, methylamino, ethylamino, dimethylamino and dieihylamino; 
or a pharmaceutically acceptable salt or in-vivo- cleavable ester thereof. 

A more preferred compound of the invention is a pyrimidine derivative of the 
Formula I 

wherein m is 0, 1 or 2 and each group, which may be the same or different, is selected from 
10 fluoro, chloro, bromo, amino, carbamoyl, methoxy, ethoxy, propoxy, methylthio, 
methylamino, ethylamino, propylamine, isopropylamino, butylamino, allylamino, 
dimethylamino, diethylamino, dipropylamino, N-allyl-N-methylamino, pyrrolidin-3-yloxy, 
morpholino, tetrahydro-4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylamino, piperidin-4-ylamino, N-methyl-N-(3-piperidinyl)amino, 
15 N-methyl-N-(4-piperidinyl)amino, homopiperidin-l-yl, homopiperidin-3-yloxy, 

homopiperidin-4-yloxy, piperazin-l-yl, homopiperazin-l-yl, 2-pyrrolidin-l-ylethoxy, 
3-pyrrolidin- 1 -ylpropoxy , 2-pyrrolidin- 1 -ylethylamino, 3-pyrrolidin- 1 -ylpropylamino, 
pyrrohdin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino, 
20 pyrrolidin-3-ylmethoxy, 2-pyrrolidin-3-ylethoxy, 3-pyrrolidin-3-ylpropoxy, 

pyrroIidin-3-ylmethylamino, 2-pyrrolidin-3-ylethylamino, 3-pyrrolidin-3-ylpropylamino, 

2- imidazolidin- 1 -ylethylamino, 3-iraidazolidin-l -ylpropylamino, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-morpholinoethylamino, 3-morpholinopropylamino, 

2- piperidinoethoxy, 3-piperidinopropoxy, 2-piperidinoethylamino, 3-piperidinopropylamino, 
25 piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 2-piperazin-l-ylethoxy, 

3- pipera2in-l -ylpropoxy, 2-piperazin-l -ylethylamino, 3-piperazin-l -ylpropylamino or 
piperazin-2-ylmethoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
substituents, which may be the same or different, selected from hydroxy, fluoro, chloro, 
30 methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, methoxycarbonyl, ethoxycarbonyl and 
tert -butoxvcarbonyl. 
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and wherein any heterocyclyl group within a substituent on optionally bears an oxo 
substituent, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
said CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, 
5 amino, methylamino, ethylamino, dimethylamino and diethylamino; 
each of n and p is 0; 
R^ is methyl; and 

is phenyl or 4-pyridyl which optionally bears 1, 2 or 3 substituents, which may be the same 
or different, selected from fluoro, chloro, trifluoromethyl, amino, methyl, methoxy, 
10 methylamino, ethylamino, dimethylamino, diethylamino, l-pyrrolidinyl, morpholino, 
piperidino, 1-homopiperidinyl, 1-piperazinyl and 1-homopiperazinyl, 

and wherein any CH2 or CH3 group within a group optionally bears on each said 
CH2 or CH3 group 1 or 2 methyl substituents or a substituent selected from hydroxy, amino, 
methoxy, ethoxy, methylamino, ethylamino, dunethylamino and diethylamino; 
15 or a pharmaceutically acceptable salt or inzyivo-cleavable ester thereof. 

A further more preferred compound of the invention is a pyrimidine derivative of the 
Formula I 

wherein m is 1 or 2 and each R^ group, which may be the same or different, is selected from 
chloro, carbamoyl, 3-dimethylaminopropoxy, 3-dimethylamino-2,2-dimethylpropoxy, 

20 methylthio, 3-diediylaminopropylamino, 3-dimethylamino-2,2-dimethylpropylamino, 

3-dimethylamino-2-hydroxypropylamino, N-isopropylpyrrolidin-3-yloxy, piperidin-4-yloxy, 
N-methylpiperidin-4-yloxy, N-ethylpiperidin-3-ylamino, N-methylpiperidin-4-ylamino, 
N-methyl-N-(N-methylpiperidin-4-yl)amino, 3-pyrrolidin- 1-ylpropylamino, 
N-methylpyrrolidin-2-ylmethoxy, 2-Q^-methylpyrrolidin-2-yl)ethoxy, 

25 2-(N-methylpyrrolidin-2-yl)ethylamino, N-methylpiperidin-3-ylmethoxy and 
N,N'-dimethylpiperazin-2-ylmethoxy; 
each of n and p is 0; 
R^ is methyl; and 

is phenyl which bears 1 or 2 substituents, which may be the same or different, selected 
30 from fluoro, trifluoromethyl, dimethylamino, l-pyrrolidinyl, morpholino, piperidino, 

1-homopiperidinyl, I-piperazinyl and 1-homopiperazinyl, or is 4-pyridyl which bears 1 
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substituent selected from dimethylamino, 1-pyrrolidinyl, moq)holino, piperidino, 

1-homopiperidinyl, l-piperazinyl and 1-homopiperazinyl, 

or a pharmaceutically acceptable salt or in-vivo -cleavable ester thereof. 

A particular preferred compound of the invention is, for example :- 

5 6-carbamoyl-2-chloro-4-[5-(3-fluoro-5-morpholinobenzamido)-2-methylanilino]pyrimidine, 
4-[5-(3-fluoro-5-morpholinobenzamido)-2-methylanilino]-2-methylthiopyrimidine, 
2-chloro-4-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)anilino]pyrimidine, 
4-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)anilino]-2-(N-methylpiperidin- 
4-yloxy)pyrimidine, 

10 2-(3-dimethylaminopropoxy)-4-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)anilino]pyrimidine, 

2-(3-dimethylamino-2,2-dimethylpropoxy)-4-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)anilino]pyrimidine, 

4-[2-methyl-5-(2-morphoIinopyrid-4-ylcarbonylamino)anilino]-2-(N-methylpiperidin- 
15 3-ylmethoxy)pyrimidine, 

2-IiJ-methyl-N-(N-raethylpiperidin-4-yl)amino]-442-methyl-5-(^ 
4-ylcarbonylamino)anilino]pyrimidine and 

4-[2-methyI-5-(2-morpholinopyrid-4-ylcarbonylamino)anihno]-2-[2-(N-methylpyrrolid^ 
2-yl)ethylamino]pyrimidine; 

20 or a pharmaceutically acceptable salt or in-vivo- cleavable ester thereof. 

A pyrimidine derivative of the Formula I, or a pharmaceutically-acceptable salt or in- 
vivo-cleavable ester thereof, may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes, when used to prepare a novel 
pyrimidine derivative of the Formula I are provided as a further feature of the invention and 

25 are illustrated by the following representative process variants in which, unless otherwise 
stated, R\ m, R^, n, R^, p and have any of the meanings defined hereinbefore. Necessary 
starting materials may be obtained by standard procedures of organic chemistry. The 
preparation of such starting materials is described in conjunction with the following 
representative process variants and within the accompanying Examples. Alternatively 
30 necessary starting materials are obtainable by analogous procedures to those illustrated which 
are within the ordinary skill of an organic chemist. 
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(a) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo- 
cleavable ester thereof, may be prepared by reacting an aniline of the Formula II 




with an acid of the Formula ni, or a reactive derivative thereof, 
^ HO2C (CH2)p Qi III 

under standard amide bond forming conditions, wherein variable groups are as defined 
hereinbefore and wherein any functional groups are protected if necessary, and 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or uvAovo-cleavable 
10 ester. 

A suitable activated derivative of an acid of the Formula in is, for example, an acyl 
halide, for example an acyl chloride formed by the reaction of the acid and an inorganic acid 
chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride formed 
by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an active ester, 

15 for example an ester formed by the reaction of the acid with a phenol such as 

pentafluorophenol, with an ester such as pentafluorophenyl trifluoroacetate or with an alcohol 
such as N-hydroxybenzotriazole; an acyl azide, for example an azide formed by the reaction of 
the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a 
cyanide formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or 

20 the product of the reaction of the acid and a carbodiimide such as dicyclohexylcarbodiimide. 
The reaction is preferably carried out in the presence of a suitable base such as, for 
example, an alkali or alkaline earth metal carbonate, alkoxide, hydroxide or hydride, for 
example sodium carbonate, potassium carbonate, sodium ethoxide, potassium butoxide, 
sodium hydroxide, potassium hydroxide, sodium hydride or potassium hydride, or an 

25 organometallic base such as an alkyl-lithium, for example n-butyl-lithium, or a 

dialkylamino-lithium, for example lithium di-isopropylamide, or, for example, an organic 
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amine base such as, for example, pyridine, 2,6-Iutidine, coUidine, 4-dimethylaminopyridine, 
triethylamine, morpholine or diazabicyclo[5.4.0]undec-7-ene. The reaction is also preferably 
carried ou: 2 suitable inert solvent or diluent, for example tetrahydrofuran, methylene 
chloric^, .,2-dimethoxyethane, N,N-dimethylformamide, N,N-dimethylacetamide, 
5 N-methylpyrrolidin-2-one, dimethylsulphoxide or acetone, and at a temperature in the range, 
for example, -78 to 150°C, conveniently at or near ambient temperature. 

Typically a carbodiimide coupling reagent is used in the presence of an organic solvent 
(preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature, for 
example in the region -10 to typically at ambient temperature of about 20°C. 
10 Protecting groups may in general be chosen from any of the groups described in the 

literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
15 as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned is of course within the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming aliphatic or 
arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, tert-butyl); lower alkoxy lower 
alkyl groups (for example methoxymethyl, ethoxymethyl, isobutoxymethyl); lower aliphatic 
acyloxy lower alkyl groups, (for example acetoxymethyl, propionyloxyraethyl, 
butyryloxymethyl, pivaloyloxymethyl); lower alkoxycarbonyloxy lower alkyl groups (for 
example l-methoxycarbonyloxyethyl, 1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (for 
example benzyl, £-methoxy benzyl, o-nitrobenzyl, £-nitrobenzyl, benzhydryl and phthalidyl); 
tri(lower alkyl)silyl groups (for example trimethylsilyl and tert-butyldimethylsilyl); tri(lower 
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alkyl)silyl lower alkyl groups (for example trimethylsilylethyl); and (2-6C)alkenyl groups (for 
example allyl and vinylethyl). Methods particularly appropriate for the removal of carboxyl 
protecting groups include for example acid-, base-, metal- or enzymically-catalysed 
hydrolysis. 

5 Examples of hydroxy protecting groups include lower alkyl groups (for example 

tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower 
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl lower alkoxycarbonyl groups 
(for example benzoyloxycarbonyl, fi-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl, 

10 £-nitrobenzyloxycarbonyl); tri lower alkylsilyl (for example trimethylsilyl, 
tert-butvldimethylsilyl) and aryl lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aralkyl groups (for example 
benzyl and substituted benzyl, £-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and 
triphenylmethyl); di-£-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl (for 

15 example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example allyloxycarbonyl); aryl 
lower alkoxycarbonyl groups (for example benzyloxycarbonyl, £-methoxybenzyloxycarbonyl, 
o-nitrobenzyloxycarbonyl, fi-nitrobenzyloxycarbonyl; trialkylsilyl (for example trimethylsilyl 
and tert-butyldimethylsilyl); alkylidene (for example methylidene); benzylidene and 
substituted benzylidene groups. 

20 Methods appropriate for removal of hydroxy and amino protecting groups include, for 

example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
fi-niu-obenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as o-nitrobenzyloxycarbonyl. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by Jerry March, 

25 published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents. The reader is referred to Protective Groups in Organic Synthesis, 2nd Edition, by 
Green et a/I, published by John Wiley & Sons for general guidance on protecting groups. 

The aniline of Formula n may be prepared by reduction of the corresponding nitro 
compound of Formula IV. 
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IV 



Typica l ref^^^^^" rnnHitinng inrliiHp th p iiQP of flmmonium formate in the presence of a 



catalyst (for example palladium-on-carbon) in the presence of an organic solvent (preferably a 
polar protic solvent), preferably with heating, for example to about 60°C. Any functional 
5 groups are protected and deprotected as necessary. 

The nitro compound of Fomiula IV may be prepared by the reaction, conveniently in 
the presence of a suitable base as defined hereinbefore, of an activated heteroaryl compound 
of the Formula V 



m 




(R^)n 




V 

10 wherein L is a displaceable group as defined hereinafter with an aniline of the Formula VI 

VI 

A suitable displaceable group L is, for example, a halogeno group such as fluoro, 
chloro or bromo, an activated phenoxy group such as pentafluorophenoxy, a 
(l-6C)alkanesulphonyloxy group such as methanesulphonyloxy or an arylsulphonyloxy group 
15 such as 4-toluenesulphonyloxy, 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 
carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200''C, 
conveniently in the range 50 to 150**C. 

(b) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 
20 cleavable ester thereof, may be prepared by the reaction, conveniently in the presence of a 
suitable base as defined hereinbefore, of an activated heteroaryl compound of the Formula V 
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wherein L is a displaceable group as defined hereinbefore, with an aniline of the Formula Vn 

(R^)n 




NHCO-(CH2)p-Qi 



wherein variable groups are as defined hereinbefore and wherein any functional group is 
5 protected if necessary, and 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo -cleavable 
ester. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 
10 carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200^C, 
conveniently in the range 50 to 150*^C. 

The aniline of Formula Vn may be prepared by reduction of the corresponding niiro 
compound of Formula Vin. 

(R^)n 




'NHCO-(CH2)p- Qi ^j, 

15 under typical reaction conditions such as catalytic reduction with hydrogen gas in the presence 
of a metallic catalyst, for example palladium-on-carbon, or the use of ammonium formate in 
the presence of a metallic catalyst, for example palladium-on-carbon. 

The nitro compound of the Formula Vni may be prepared by the coupling of an aniline 
of the Formula IX 

(R^)n 




20 ' ■ ^ 
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with an acid of the Formula III, or a reactive derivative thereof as defined hereiiibefore, 
HO2C (CH2)p III 

under standard amide bond forming conditions as defined hereinbefore. 

(c) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo- 

5 cleavable ester thereof, wherein is an amino, (l-6C)alkylamino, di-[(l-6C)alkyl] amino, 
substituted (l-6C)alkylamino, substituted di-[(l«6C)aLkyl] amino or a N-linked heterocyclyl 
substitu ent may be prepared by the reaction, conveniently in the presence of a suitable base as 
defined hereinbefore, of an appropriate amine with a pyrimidine derivative of the Formula I 
wherein is a suitable displaceable group as defined hereinbefore and wherein other variable 
10 groups are as defined hereinbefore and wherein any functional group is protected if necessary, 
and 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or irtvivo-cleavable 
ester. 

15 The reaction is conveniently carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200''C, 
conveniently in the range 75 to 150^C. 

(d) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo- 
cleavable ester thereof, wherein R* is a (l-6C)alkoxy or substituted (l-6C)alkoxy substituent 

20 may be prepared by the reaction, conveniendy in the presence of a suitable base as defined 
hereinbefore, of an appropriate alcohol with a pyrimidine derivative of the Formula I wherein 
rMs a suitable displaceable group as defined hereinbefore and wherein other variable groups 
are as defined hereinbefore and wherein any functional group is protected if necessary, and 
(i) removing any protecting groups; and 
25 (ii) optionally forming a pharmaceutically-acceptable salt or in^vivg-cleavable 

ester. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 
carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200*'C, 
conveniently in the range 100 to 180X. 
30 The following biological assays and Examples serve to illustrate the present invention. 
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Biological Assays 

The following assays can be used to measure the p38 kinase-inhibitory, the 
TNF-inhibitory and anti-arthritic effects of the compounds of the present invention: 
In vitro enzyme assay 
5 The ability of compounds of the invention to inhibit the enzyme p38 kinase was 

assessed. Activity of test compounds against each of the p38a and p38p isoforms of the 
enzyme was determined. 

Human recombinant MKK6 (GenBank Accesion Number G 1209672) was isolated 
from Image clone 45578 (Genomics. 1996, 33, 151) and utilised to produce protein in the 
10 form of a GST fusion protein in a pGEX vector using analogous procedures to those disclosed 
by J. Han et al^ Journal of Biological Chemistry . 1996, 271 , 2886-2891, p38a (GenBank 
Accession Number G529039) and p38p (GenBank Accession Number G 1469305) were 
isolated by PGR amplification of human lymphoblastoid cDNA (GenBank Accession Number 
GM1416) and human foetal brain cDNA [synthesised from mRNA (Clontech, catalogue 
15 no. 6525-1) using a Gibco superscript cDNA synthesis kit] respectively using oligonucleotides 
-designed for the 5' and 3' ends of the human p38a and p38p genes using analogous 
proceduies to those described by J.Han et aly Biochimica et Bioohvsica Acta . 1995, 1265 . 
224-227 and Y. Jiang ^tal. Journal of Biological Chemistry . 1996, 271, 17920-17926, 
Both p38 protein isoforms were expressed in e coli in PET vectors. Human 
20 recombinant p38a and p38p isoforms were produced as 5' c-myc, 6His tagged proteins. Both 
MKK6 and the p38 proteins were purified using standard protocols: the GST MKK6 was 
purified using a glutathione sepharose column and the p38 proteins were purified using nickel 
chelate columns. 

The p38 enzymes were activated prior to use by incubation with MKK6 for 3 hours at 
25 30°C. The unactivated coli-expressed MKK6 retained sufficient activity to fully activate both 
isoforms of p38. The activation incubate comprised p38a (lO^il of lOmg/ml) or p38P (10|il 
of 5mg/ml) together with MKK6 (lO^il of Img/ml), 'Kinase buffer' [lOO^il; pH 7.4 buffer 
comprising Tris (50mM), EGTA (0.1 mM), sodium orthovanadate (0.1 mM) and 
p-mercaptoethanol (0.1%)] and MgATP (30^1 of 50mM Mg(OCOCH3)2 and 0.5mM ATP). 
30 This produced enough activated p38 enzyme for 3 Microtiter plates. 
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Test compounds were solubilised in DMSO and 10)il of a 1:10 diluted sample in 
'Kinase Buffer' was added to a well in a Microliter plate. For single dose testing, the 
compounds were tested at lO^xM. 'Kinase Assay Mix' [30^1; comprising Myelin Basic 
Protein (Gibco BRL cat. no. 1322B-010; 1ml of a 3.33mg/ml solution in water), activated p38 
5 enzyme (SOfil) and 'Kinase Buffer* (2ml)] was then added followed by 'Labelled ATP' [10|il: 
comprising SOpM ATP, 0.1 ^iCi ^^P ATP (Amersham International cat. no. BFIOOO) and 
50mM Mg(OCOCH3)2]. The plates were incubated at room temperature with gentle agitation. 
Plates containing p38a were incubated for 90miii and plates containing p38|i were incubated 
for 45min. Incubation was stopped by the addition of SO^il of 20% uichloroacetic acid (TCA), 

10 The precipitated protein was phosphorylated by p38 kinase and test compounds were assessed 
for their ability to inhibit this phosphorylation. The plates were filtered using a Canberra 
Packard Unifilter and washed with 2% TCA, dried overnight and counted on a Top Count 
scintillation counter. 

Test compounds were tested initially at a single dose and active compounds were 

15 retested to allow IC50 values to be determined. 
In vitro cell-based assays 
(i) PBMC 

The ability of compounds of this invention to inhibit TNFa production was assessed 
by using human peripheral blood mononuclear cells which synthesise and secrete TNFa when 

20 stimulated with lipopolysaccharide. 

Peripheral blood mononuclear cells (PBMC) were isolated from heparinised 
(lOunits/ml heparin) human blood by density centrifugation (Lymphoprep™ ; Nycomed). 
Mononuclear cells were resuspended in culture medium [RPMI 1640 medium (Gibco) 
supplemented with 50 units/ml penicillin, SO^ig/ml streptomycin, 2mM glutamine and 

25 1% heat-inactivated human AB serum (Sigma H-1513)]. Compounds were solubilised in 
DMSO at a concentration of 50mM, diluted 1:100 in culture medium and subsequently serial 
dilutions were made in culture medium containing 1% DMSO. PBMCs (2.4x10^ cells in 
160^1 culture medium) were incubated with 20fil of varying concentrations of test compound 
(triplicate cultures) or 20[i\ culture medium containing 1% DMSO (control wells) for 

30 30 minutes at 3TC in a humidified (5%C02/95% air) incubator (Falcon 3072 ; 96 well 
flat-bottom tissue culture plates). 20|li1 lipopolysaccharide [LPS E.Coli 0111 :B4 (Sigma 
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L-4130), final concentration lO^g/ml] solubilised in culture medium was added to appropriate 
wells. 20^11 culture medium was added to "medium alone" control wells. Six "LPS alone" and 
four "medium alone" controls were included on each 96 well plate. Varying concentrations of 
a known TNFa inhibitor were included in each test, i.e. an inhibitor of the PDE Type IV 
5 enzyme (for example see Semmler, J. Wachtel. H and Endres, S., Int. J. Immunopharmac . 
(1993), 15(3), 409-413) or an inhibitor of proTNFa convertase (for example, see McGeehan, 
G. M. et al. Nature (1994) 370 . 558-561). Plates were incubated for 7 hours at 3TC 
(humidified incubator) after which 100|il of the supernatant was removed from each well and 
stored at -KfC (96 well round-bottom plates; Coming 25850). TNFa levels were determined 
10 in each sample using a human TNFa ELISA (see WO92/10190 and Current Protocols in 
Molecular Biology , vol 2 by Frederick M. Ausbel et al., John Wiley and Sons Inc.). 

% inhibition - fLPS alone - medium alone) - (test concentration - medium alone) x 100 

(LPS alone - medium alone) 
(ii) Human Whole Blood 

15 The ability of the compounds of this invention to inhibit TNFa production was also 

assessed in a human whole blood assay. Human whole blood secretes TNFa when stimulated 
with LPS. This property of blood forms the basis of an assay which is used as a secondary test 
for compounds which profile as active in the PBMC test. 

Heparinised (10 units/ml) human blood was obtained from volunteers. 160^1 whole 

20 blood were added to 96 well round-bottom plates (Coming 25850). Compounds were 

solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml 
penicillin, 50^ig/ml streptomycin and 2mM glutamine, as detailed above. 20|il of each test 
concentration was added to appropriate wells (triplicate cultures). 20^.1 of RPMI 1640 
medium supplemented with antibiotics and glutamine was added to control wells. Plates were 

25 incubated for 30 minutes at 37*'C (humidified incubator), prior to addition of 20|iil LPS (final 
concentration lO^tg/ml). RPMI 1640 medium was added to control wells. Six "LPS alone" 
and four "medium alone'' controls were included on each plate. A known TNFa 
synthesis/secretion inhibitor was included in each test. Plates were incubated for 6 hours at 
37''C (humidified incubator). Plates were centrifuged (2000rpm for 10 minutes) and 100|il 

30 plasma removed and stored at -70''C (Coming 25850 plates). TNFa levels were measured by 
ELISA (see WO92/10190 and Current Protocols in Molecular Bioloev . vol 2 by Frederick M. 
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Ausbel et aL, John Wiley and Sons Inc.). The paired antibodies that were used in the ELIZA 
were obtained from R&D Systems (catalogue nos. MAB610 anti-human TNFa coating 
antibody, B AF210 biotinylated anti-human TNFa detect antibody). 
Ex vivo / In vivo assessment 
5 The ability of the compounds of this invention as ex vivo TNFa inhibitors were 

assessed in the rat or mouse. Briefly, groups of male Wistar Alderley Park (AP) rats (180- 
210g) were dosed with compound (6 rats) or drug vehicle (10 rats) by the appropriate route, 
for example peroral (p.o.), intraperitoneal (i.p.) or subcutaneous (s.c). Ninety minutes later 
rats were sacrificed using a rising concentration of CO2 and bled out via the posterior vena 
10 cavae into 5 Units of sodium heparin/ml blood. Blood samples were immediately placed on 
ice and centrifuged at 2000 rpm for 10 min at 4°C and the harvested plasmas frozen at -20*^C 
for subsequent assay of their effect on TNFa production by LPS-stimulated human blood. 
The rat plasma samples were thawed and 175^1 of each sample was added to a set format 
pattern in a 96 well round bottom plate (Coming 25850). 50|Lil of heparinized human blood 
15 was then added to each well, mixed and the plate was incubated for 30 min at 37*^C 

(humidified incubator). LPS (25|Lil; final concentration 10|Lig/ml) was added to the wells and 
incubation continued for a further 5.5 hours. Control wells were incubated with 25|li1 of 
medium alone. Plates were then centrifuged for 10 min at 2000 rpm and 200^il of the 
supematants were transferred to a 96 well plate and frozen at -20°C for subsequent analysis of 
20 TNF concentration by ELISA. 

Data analysis by dedicated software calculates for each compound/dose: 

% inhibition of TNFa = Mean TNFa (Controls) - Mean TNFa (Treated^ x 100 

Mean TNFa (Controls) 
Alternatively, mice could be used instead of rats in the above procedure. 
25 Test as anti-arthritic agent 

Activity of a compound as an anti-arthritic agent was tested as follows. Acid soluble 
native type n collagen was shown by Trentham et aL[\] to be arthritogenic in rats; it caused 
polyarthritis when administered in Freunds incomplete adjuvant. This is now known as 
collagen-induced arthritis (CIA) and similar conditions can be induced in mice and primates. 
30 Recent studies have shown that anti-TNF monoclonal antibodies [2] and TNF receptor-IgG 
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fusion proteins [3] ameliorate established CIA indicating that TNF plays a key role in the 
pathophysiology of CIA. Moreover, the remarkable efficacy reported for anti-TNF 
monoclonal antibodies in recent rheumatoid arthritis clinical trials indicates that TNF plays a 
major role in this chronic inflammatory disease. Thus CIA in DBA/1 mice as described in 
5 references 2 and 3 is a tertiary model which can be used to demonstrate the anti-arthritic 
activity of a compound. Also see reference 4. 

1. Trcntham, D.E. et aL, (1977) J. Exp. Med. , 146, 857, 

2. Williams, R.O. et aL, (1992) Proc. Natl. Acad. Sci. , 89, 9784. 

3. WilUams, R.O. etaL (1995) Immunology, 84, 433. 

10 4 Badger, M. B. etaL, (1996) The Journal of Pharmacology and Experimental 

Therapeutics, 279, 1453-1461. 
Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general a compound of the Formula I gives over 30% 
inhibition of p38a and/or p38P at concentrations up to lO^M and over 30% inhibition in the 
15 PBMC test at concentrations up to 50^M. No physiologically unacceptable toxicity was 
- observed at the effective dose for compounds tested of the present invention. 
By way of example :- 

6-carbamoyl-2-chloro-4-[5-(3-fluoro-5-morpholinobenzamido)-2-methylanilino]pyrimidine 
has an IC50 of approximately 0.03|iM against p38a and an IG50 of approximately 16|iM in the 

20 Human Whole Blood test. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a pyrimidine derivative of the Formula I, or a pharmaceutically- 
acceptable or in-vivo- cleavable ester thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

25 The compositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 

30 example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 
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The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

5 The amount of active ingredient that is combined with one or more excipients to 

produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 
0.5 g of active agent compounded with an appropriate and convenient amount of excipients 
10 which may vary from about 5 to about 98 percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

15 In using a compound of the Formula I for therapeutic or prophylactic purposes it will 

generally be administered so that a daily dose in the range, for example, 0.5 mg to 
75 mg per kg body weight is received, given if required in divided doses. In general lower 
doses will be administered when a parenteral route is employed. Thus, for example, for 
intravenous administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body 

20 weight will generally be used. Similarly, for administration by inhalation, a dose in the range, 
for example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is 
however preferred, particularly in tablet form. Typically, unit dosage forms will contain about 
1 mg to 500 mg of a comppund of this invention. 

According to a further aspect of the invention there is provided a pyrimidine derivative 

25 of the Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, as 
defined hereinbefore for use in a method of treatment of the human or animal body by therapy. 

According to a further aspect of the invention there is provided the use of a pyrimidine 
derivative of the Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester 
thereof, as defined hereinbefore in the manufacture of a medicament for use in the treatment 

30 or medical conditions mediated by cytokines. 

In a further aspect the present invention provides a method of treating diseases or 
medical conditions mediated by cytokines which comprises administering to a warm-blooded 
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animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable 
salt or in^vivo-cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or iivvivo-cleavable ester thereof, in the 
5 manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF, IL-1, IL-6 or IL-8. 

In a further aspect the present invention provides a method of treating diseases or 
medical conditions mediated by TNF, IL-1, IL-6 or IL-8 which comprises administering to a 
warm-blooded animal an effective amount of a compound of the Formula I or a 
10 pharmaceutically-acceptable salt or inivivo-cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or iivA^ivo-cleavable ester thereof in the 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF. 

15 In a further aspect the present invention provides a method of treating diseases or 

medical conditions mediated by TNF which comprises administering to a warm-blooded 
animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable 
salt or in-vivo -cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 

20 Formula I, or a pharmaceutically-acceptable salt or inivivo-cleavable ester thereof, in the 
manufacture of a medicament for use in inhibiting TNF, IL-1, IL-6 or IL-8. 

In a further aspect the present invention provides a method of inhibiting TNF, IL-1, 
IL-6 or IL-8 which comprises administering to a warm-blooded animal an effective amount of 
a compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester 

25 thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or inivivo-cleavable ester thereof, in the 
manufacture of a medicament for use in inhibiting TNF. 

In a further aspect the present invention provides a method of inhibiting TNF which 
30 comprises administering to a warm-blooded animal an effective amount of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in vivo- cleavable ester thereof. 
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In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, in the 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by p38 kinase. 
5 In a further aspect the present invention provides a method of treating diseases or 

medical conditions mediated by p38 kinase which comprises administering to a warm-blooded 
animal an effective amount of a compound of the Formula I, or a pharmaceutically- acceptable 
salt or in-vivo -cleavable ester thereof 

In a further aspect the present invention provides the use of a compound of the 
10 Formula I, or a pharmaceutically-acceptable salt or in-vivo- cleavable ester thereof, in the 
manufacture of a medicament for use in the production of a p38 kinase inhibitory effect. 

In a further aspect the present invention provides a method of providing a p38 kinase 
inhibitory effect which comprises administering to a warm-blooded animal an effective 
amount of a compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 
15 cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo - cleavable ester thereof, in the 
manufacture of a medicament for use in the treatment of rheumatoid arthritis, asthma, irritable 
bowel disease, multiple sclerosis, AIDS, septic shock, congestive heart failure, ischaemic 
20 heart disease or psoriasis. 

In a further aspect the present invention provides a method of treating rheumatoid 
arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive 
heart failure, ischaemic heart disease or psoriasis which comprises administering to a warm- 
blooded animal an effective amount of a compound of the Formula I, or a pharmaceutically- 
25 acceptable salt or in-vivo -cleavable ester thereof. 

The compounds of this invention may be used in combination with other drugs and 
therapies used in the treatment of disease states which would benefit from the inhibition of 
cytokines, in particular TNF and IL-1. For example, the compounds of the Formula I could be 
used in combination with drugs and therapies used in the treatment of rheumatoid arthritis, 
30 asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive heart 

failure, ischaemic heart disease, psoriasis and the other disease states mentioned earlier in this 
specification. 
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For example, by virtue of their ability to inhibit cytokines, the compounds of the 
Formula I are of value in the treatment of certain inflammatory and non-inflammatory 
diseases which are currently treated with a cyclooxygenase-inhibitory non-steroidal 
anti-inflammatory drug (NSAID) such as indomethacin, ketorolac, acetylsalicyclic acid, 
5 ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the 

Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to 
produce a therapeutic effect. Thereby the likelihood of adverse side-effects from the NSAID 
such as gastrointestinal effects are reduced. Thus according to a further feature of the 
invention there is provided a pharmaceutical composition which comprises a compound of the 

10 Formula I, or a pharmaceutically-acceptable salt or in-vivo- cleavable ester thereof, in 

conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier. 

The compounds of the invention may also be used with anti-inflammatory agents such 
as an inhibitor of the enzyme 5-lipoxygenase. 

15 The compounds of the Formula I may also be used in the treatment of conditions such 

as rheuniatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
steroids and penicillinamine, and in conditions such as osteoarthritis in combination with 
steroids. 

The compounds of the present invention may also be administered in degradative 
20 diseases, for example osteoarthritis, with chondroprotective, anti-degradative and/or 

reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 
25 If formulated as a fixed dose such combination products employ the compounds of this 

invention within the dosage range described herein and the other pharmaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
30 for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of cytokines. Thus, they are useful as pharmacological standards for use 
in the development of new biological tests and in the search for new pharmacological agents. 
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The invention will now be illustrated in the following non-limiting Examples in 
which, unless otherwise stated:- 

(i) operations were carried out at ambient temperature, Le^ in the range 17 to 25°C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 
5 (ii) evaporations were carried out by rotary evaporation in vacuo and work-up 

procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reversed- phase silica obtained from E. Merck, Darmstadt, 

10 Germany or high pressure liquid chromatography (HPLC) was performed on CIS reverse 
phase silica, for example on a Dynaraax C-18 60A preparative reversed-phase column; 

(iv) yields are given for illustration only and are not necessarily the maximum 
attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
15 their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 

techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 
collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Varian Gemini 2000 spectrometer operating at a 
20 field strength of 300MHz or a Bruker AM250 spectrometer operating at a field strength of 
250MHz]; the following abbreviations have been used: s, singlet; d, doublet; t, triplet; m, 
multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

25 (vii) melting points are uncorrected and were determined using a Mettler SP62 

automatic melting point apparatus or an oil-bath apparatus; melting points for the 
end-products of the Forinula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

30 (viii) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
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DMSO dimethylsulphoxide 
DMA N,N-dimethylacetamide. 
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Example 1 

6-Carbamoyl-2-chloro-4-[5-(3-fluoro-5-morphoIinobenzamido)-2-niethyIanilino]- 
pyrimidine 

A mixture of N-(3-ainino-4-methylphenyl)-3-fluoro-5-morpholinobenzamide (0.33 g), 
5 6-carbamoyl-2,4-dichloropyrimidine (0.212 g), N,N-di-isopropylethylamine (0.53 ml) and 
n-butanol (5 ml) was stirred and heated to reflux for 36 hours. Water and isohexane were 
added and the precipitated product was isolated and dried. There was thus obtained the tide 
compound fO.059 g): NMR Spectrum : (DMSOdis) 2.14 (s, 3H), 3.23 (m, 4H), 3.72 (m. 4H). 
6.97 (d, IH), 7.12 (d, IH), 7.29 (m, 2H), 7.6 (d, IH), 7.74 (s, IH), 7.81 (s, IH), 7.92 (s, IH), 
10 9.9 (s, IH), 10.21 (s, IH); Mass Spectrum : M-H' 483 & 485. 

The N-(3-amino-4-methylphenyl)-3-fluoro-5-morpholinobenzamide used as a starting 
material was obtained as follows :- 

A solution of 3,5-difluorobenzoyl chloride (2.82 g) in methylene chloride (20 ml) was 
added to a stirred mixture of 4-methyl-3-nitroaniline (2.28 g), triethylamine (4.35 ml) and 
15 methylene chloride (80 ml). The resultant mixture was stirred at ambient temperature for 
16 hours. The precipitate was isolated, washed with methylene chloride and dried. There was 
thus obtained N-(4-methyl-3-nitrophenyl)-3,5-difluorobenzamide; NMR Spectrum : 
(DMSOda) 2.43 (s, 3H), 7.43 (m, 2H), 7.63 (m, 2H), 7.95 (m, 2H), 8.43 (d, IH), 10.42 (s, 
IH); Mass Spectrum : M+H* 293. 
20 A mixture of a portion (1 g) of the material so obtained and morpholine (5 ml) was 

stirred and heated to lOO^C for 48 hours and then to 120°C for 24 hours. The reaction 
mixture was cooled and poured into water (100 ml). The resultant solid was isolated, washed 
with water and dried. The material so obtained was purified by column chromatography on 
silica using a 1 : 1 mixture of isohexane and ethyl acetate as eluent. There was thus obtained 
25 N-(4-methyl-3-mtrophenyl)-3-fluoro-5-morpholinobenzamide as a solid (0.53 g); NMR 

Spectrum : (DMSOda) 2.46 (s, 3H), 3.22 (t, 4H), 3.75 (t, 4H), 6.98 (m, IH), 7.12 (d, IH), 7.27 
(s, IH), 7.46 (d, IH), 7.96 (m, IH), 8;43 (d, IH), 10.48 (s, IH); Mass Spectrum : M+H* 360. 

A portion (0.483 g) of the compound so obtained was dissolved in ethyl acetate 
(40 ml) and hydrogenated over 10% palladium-on-carbon catalyst (0.6 g) under an atmosphere 
30 of hydrogen until the uptake of hydrogen ceased. The catalyst was removed by filtration and 
the filtrate was evaporated. The residue was triturated under diethyl ether (25 ml). The 
resultant solid was collected, washed with diethyl ether and dried. There was ±us obtained 
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the required starting material (0.341 g); NMR Spectrum : (DMSOde) 1.99 (s, 3H), 3.19 (t, 4H), 
3.76 (t, 4H). 4.8 (s, 2H), 6.75 (d. IH), 6.82 (d, IH). 6.9 (d. IH), 7.02 (s, IH), 7.04 (d, IH), 
7.23 (s, IH), 9.81 (s. IH). 

5 Example 2 

Using an analogous procedure to that described in Example 1, the appropriate 
4-chloropyrimidine was reacted with the appropriate aniline to give the compounds described 
in the following table. Unless otherwise stated, each aniline starting material is either 
commercially available or is readily prepared by standard methods from known materials. 
10 Table I 




Compound No. 


(R')m 


(R")p 


Note 


1 


2-chloro 


3-fluoro-5-morpholino 


(a) 


2 


2-methylthio 


3-fluoro-5-morpholino 


(b) 


3 


6-chloro 


3-fluoro-5-morpholino 


(c) 


4 


6-chloro 


3-morpholino 


(d) 


5 


6-chloro 


3-dimethylamino 


(c) 



Notes 

(a) The reaction mixture was evaporated and the residue was purified by column 

15 chromatography on silica using increasingly polar mixtures of isohexane and ethyl acetate as 
eluent The product so obtained gave the following data : NMR Spectrum : (DMSOde) 2.15 (s, 
3H), 3.2 (m, 4H), 3.72 (m, 4H), 6.48 (d, IH), 6.95 (m, IH), 7.1 (m, IH), 7.27 (m, 2H), 7.56 
(m, IH), 7.71 (ra, IH), 8.08 (d, IH), 9.56 (s, IH), 10.16 (s, IH); Mass Spectrum : M+H^ 442. 

(b) The reaction mixture was heated to reflux for 24 hours. The resultant mixture was 
20 evaporated and the residue was purified by column chromatography on silica using a 19:1 

mixture of methylene chloride and methanol as eluent. The product so obtained gave the 
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foUowing data : NMR Spectrum : (DMSOde) 2.16 (s, 3H), 2.37 (s, 3H), 3.21 (m, 4H), 3.74 (m, 
4H), 6.29 (d, IH), 6,96 (m, IH), 7.1 (m, IH), 7.25 (m, 2H), 7.5 (m, IH), 7.82 (m, IH), 8.03 
(m, IH), 9.04 (s, IH), 10.13 (s, IH); Mass Spectrum : M+H* 454. 
(c) The reaction mixture was evaporated and the residue was purified by column 
5 chromatography on silica using increasingly polar mixtures of isohexane and ethyl acetate as 
eluent. The product so obtained gave the following data : NMR Spectrum : (DMSOd6) 2.15 (s, 
3H), 3.2 (m, 4H), 3.72 (m, 4H), 6.56 (s, IH), 6.95 (m, IH), 7.1 (m, IH), 7.26 (m, IH), 7.27 (s, 
IH), 7.56 (m, IH), 7.76 (m, IH), 8.34 (s, IH), 9.37 (s, IH), 10.15 (s, IH); Mass Spectrum : 
M+H"" 442. 

10 (d) The reaction mixture was evaporated and the residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. The product so obtained gave the following data : NMR Spectrum : 
(DMSOde) 2.17 (s, 3H), 3.18 (m, 4H), 3.79 (m, 4H), 6.57 (s, IH), 7.18 (m, IH), 7.27 (m, IH), 
7.47 (m, 2H), 7.44 (m, IH), 7.6 (m, IH), 7.78 (m, IH), 8.36 (s, IH), 9.68 (s, IH), 10.13 (s, 
15 IH): Mass Spectrum : M+H^ 424. 

The N-(3-amino-4-methylphenyl)-3-morpholinobenzamide used as a starting 
material was prepared as follows :- 

A mixture of ethyl 3-bromobenzoate (1.92 ml), morpholine (1.25 ml), 
2,2'-bis(diphenylphosphino)-l,r-binaphthyl (0.336 g), sodium tert-butoxide (1.615 g) and 
20 tris(dibenzylideneacetone)dipalladium(0) (0.33 g) and toluene (25 ml) was stirred and 
heated to 90°C for 18 hours under argon. The reaction mixture was allowed to cool to 
ambient temperature and extracted with IN aqueous hydrochloric acid. The aqueous 
phase was basified with concentrated sodium hydroxide solution and extracted with ethyl 
acetate. The organic phase was dried (MgS04) and evaporated. The residual oil was 
25 purified by column chromatography on silica gel using a 47:3 mixture of methylene 
chloride and methanol as eluent. There was thus obtained 
N-(3-morpholinobenzoyl)morpholine (0.45 g). 

A mixture of the material so obtained, 5M sodium hydroxide solution (2.5 ml) and 
butanol (2 ml) was stirred and heated to 1 15°C for 18 hours. The mixture was evaporated 
30 and the residue was acidified by the addition of IN aqueous hydrochloric acid solution 
(12.5 ml). The resultant precipitate was isolated, washed with water and dried to give 
3-raorpholinobenzoic acid (0.15 g); NMR Spectrum : (DMSOde) 3.1 (t, 4H), 3.73 (t, 4H), 
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7.19 (d, IH), 7.32 (d, IH), 7.38 (t, IH), 7.42 (s, IH). 

Oxalyl chloride (0. 14 ml) was added to a solution of 3-morpholinobenzoic acid 
(0.28 g) in methylene chloride (10 ml) which contained DMF (2 drops). The reaction 
mixture was stirred for 18 hours at ambient temperature. The mixture was evaporated and 
5 azeotroped with toluene to give 3-morpholinobenzoyl chloride (0.3 g); Mass Spectrum: 
M+H* 222. 

A solution of 3-morpholinobenzoyl chloride (0.24 g) in methylene chloride (5 ml) was 
added to a stirred mixture of 4-methyl-3-nitroaniline (0.15 g), pyridine (0.24 ml) and 
methylene chloride (10 ml). The reaction mixture was stirred at ambient temperature for 
10 16 hours. The organic phase was washed with water and with a saturated aqueous sodium 
bicarbonate solution. The organic layer was dried (MgS04) and evaporated. The residual 
solid was triturated under diethyl ether and the resultant solid was isolated and dried to give 
N-(3-nitro-4-methylphenyI)-3-morpholinobenzamide (0.28 g); NMR Spectrum : (DMSOd6) 
3.2 (t, 4H), 3.3 (s, 3H), 3.78 (t, 4H), 7.19 (s, IH). 7.4 (m, 2H), 7.47 (d, 2H), 8.0 (d, IH), 8.83 
15 (s, IH), 10.23 (s, IH). 

10% Palladium-on-carbon (0.035 g) was added to a stirred solution in methanol 
(40 ml) of the nitro compound so obtained (0.28 g) and the mixture was stirred at ambient 
temperature under 1 atmosphere pressure of hydrogen. After uptake of hydrogen had ceased, 
the catalyst was removed by filtration and the filtrate was evaporated to give 
20 N-(3-amino-4-methylphenyl)-3-morpholinobenzamide; NMR Spectrum : (DMSOd6) 2.0 (s, 
3H), 3.19 (t, 4H), 3.78 (t, 4H), 4.8 (s, 2H), 6.8 (q, 2H), 7.08 (s, IH), 7.1 (d, IH), 7.34 (m, 2H), 
7.4 (s. IH), 9.8 (s, im: Mass Spectrum : M+H* 312. 

(e) The product gave the following data : NMR Spectrum : (DMSOda) 2.17 (s, 3H), 2.97 
(s, 6H), 6.56 (m, IH), 6.94 (m, IH), 7.2-7.33 (m, 4H), 7.6 (m, IH), 7.8 (m, IH), 8.37 (s, IH), 

25 9.39 (s, IH), 10.1 (s, IHV Mass Spectrum : M+H* 382 & 384. 

The N-(3-amino-4-methylphenyl)-3-dimethylaminobenzamide used as starting 
material was prepared as follows : 

Oxalyl chloride (13.0 ml) was added dropwise to a stirred mixture of 
3-dimethylaminobenzoic acid (20.3 g) and DMF (a few drops) which had been cooled to 

30 0°C. The mixture was allowed to warm to ambient temperature and was stirred for 

4 hours. The resultant mixture was evaporated and the residue was dissolved in methylene 
chloride (150 ml). 4-Methyl-3-nitroaniline (15.2 g) and triethylamine (27.9 ml) were 
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added in turn and the resultant mixture was stirred at ambient temperature for 16 hours. 
The reaction mixture was washed in turn with water, with a saturated aqueous solution of 
sodium bicarbonate and with a saturated aqueous sodium chloride solution, dried over 
magnesium sulphate and evaporated. The residue was triturated under a mixture of ethyl 
5 acetate and isohexane. The solid so obtained was filtered off and recrystallised from 
ethanol to give N-(3-nitro-4-methylphenyl)-3-dimethylamino-benzamide (6.1 g): NMR 
Spectrum : (DMSOde) 2.46 (s, 3H), 2.95 (s, 6H), 6.92 (d, IH), 7.22 (m, 2H), 7.32 (t, IH), 
7.45 (d, IH), 7.97 (d, IH), 8.53 (s, IH), 10.43 (s, IH). 

After repetition of the previous reactions, a sample (8.25 g) was added to a stirred 

10 suspension of ammonium formate (17.4 g), and 10% palladium-on-carbon (1 g) in 

methanol (250 ml). The mixture was stirred and heated to reflux for 4 hours. The mixture 
was allowed to cool and then filtered. The filtrate was evaporated and water was added to 
the residue. The resultant solid was isolated and washed in turn with water, with ethyl 
acetate and with diethyl ether. The solid was dried in a vacuum oven at 40°C to give 

15 N-(3-amino-4-methylphenyl)-3-dimethylaminobenzamide (6.89 g); NMR Spectrum : 

(DMSOdft) 2.0 (s, 3H), 2.94 (s, 6H), 4.78 (s, 2H), 6.82 (ra, 3H), 7.07 (s, IH), 7.17 (m, 2H), 
7.25 (m, IH), 9.74 (s, IH). 

Example 3 

20 5-Ainino-6-chloro-4-[5-(3-fluoro-5-morphoIinobenzainido) 2-methylaniIino]pyrimidine 

Ethereal hydrogen chloride solution (IM, 1.5 ml) was added to a mixture of 5-amino- 
4,6-dichloropyrimidine (0.512 g), N-(3-amino-4-methylphenyl)-3-fluoro- 
5-morpholinobenzamide (0.514 g) and n-butanol (10 ml) and the resultant mixture was stirred 
and heated to reflux for 24 hours. Di-isopropylamine (1 ml) was added and the mixture was 
25 allowed to cool to ambient temperature. Water and a mixture of diethyl ether and isohexane 
were added and the precipitated solid was collected and dried. There was thus obtained the 
tide compound (0.373 g); NMR Spectrum : 2.12 (s, 3H), 3.22 (m, 4H), 3.74 (m, 4H), 5.28 (s, 
2H), 6.87 (d, IH), 7.1 1 (d, IH), 7.22 (d. IH), 7.27 (s, IH), 7.52 (d, IH), 7.69 (s, IH), 7.73 (s, 
IH), 8.03 (s, IH), 10.15 (s, IH); Mass Spectrum : M-H* 455 & 457. 
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Examnle 4 

4- [2-Methyl-5-(3-morpholinobenzainido)anilino]pyriinidine 

10% Palladium-on-carbon (0.02 g) was added to a mixture of 4-[2-methyl- 

5- (3-morpholinobenzamido)anilino]-6-chloropyriraidine (0.169 g), ammonium formate 

5 (0.165 g) and ethanol (5 ml) and the resultant mixture was stirred and heated to reflux for 
18 hours. The catalyst was removed by filtration and the filtrate was evaporated. The residue 
was partitioned between methylene chloride and water and the organic phase was washed with 
brine, dried over sodium sulphate and evaporated. There was thus obtained the tiUe 
compound (0.145 g); NMR Spectrum : (DMSOde) 2.23 (s, 3H), 3.24 (m, 4H), 3.83 (m, 4H), 
10 6.68 (m. IH). 7.2 (m, IH), 7.3 (m, IH), 7.43 (m, 2H), 7.5 (m, IH), 7.61 (m, IH), 7.88 (m. 
IH), 8.28 (m, IH). 8.57 (s, IH), 9.06 (s, IH), 10.18 (s, IH); Mass Spectrum: M+H* 390. 

Example 5 

4-[5-(3-Dimethylaminobenzaniido)-2-methyIaniIino]-6-(3-pyrrolidin- 

15 l-ylpropylainino)pyriinidine 

Amixture.of 4-[5-(3-dimethylaminobenzamido)-2-methylanilino]-6-chloropyrimidine 

(0.1 14 g), 3-pyrrolidin-l-ylpropylamine (0.95 ml), N,N-di-isopropylethylamine (0.063 ml) and 
n-butanol (2 ml) was stirred and heated to reflux for 18 hours. The mixture was evaporated 
and the residue was purified by column chromatography on silica using a 10: 1 mixture of 
20 ethyl acetate and methanol as eluent. There was thus obtained the title compound (0.124 g); 
NMR Spectrum : (DMSOdc) 1.59 (m, 6H), 2.15 (s, 3H), 2.34 (m, 6H), 2.93 (s, 6H), 3.14 (m, 
2H), 6.72 (m, IH), 6.89 (m, IH), 7.2 (m, 4H), 7.3 (m, IH), 7.5 (m, IH), 7.72 (m, IH), 7.96 
(m, IH), 8.16 (s, IH), 10.02 (s, IH); Mass Spectrum: M+H* 474. 

25 Example 6 

Using an analogous procedure to that described in Example 1, the appropriate 
4-chloropyrimidine was reacted with the appropriate aniline to give the compounds described 
in the following table. Unless otherwise stated, each aniline starting material is either 
commercially available or is readily prepared by standard methods from known materials. 
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Table n 




Compound No. 





IT 


INote 


1 


2-chloro 


morpholino 


(a) 


2 


6-chloro 


morpholino 


(b) 


3 


5-bromo-2-methylthio 


morpholino 





Notes 

5 (a) The reaction mixture was evaporated and the residue was purified by column 

chromatography on silica using a 3:1 mixture of isohexane and ethyl acetate as eluent. The 
product so obtained gave the following data : NMR Spectrum : (DMSOda) 2.15 (s, 3H), 3.52 
(m, 4H), 3.71 (m, 4H), 6.49 (m, IH), 7.21 (s, IH), 7.27 (m, IH), 7.57 (m, IH), 7.72 (m, IH), 
8.08 (m, IH), 8.26 (m, IH), 9.97 (s, IH), 10.30 (s, IH); Mass Spectrum : M+H* 425 & 427. 
10 The N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide used as a 

starting material was prepared as follows :- 

Triethylamine (31.8 ml) was added to a stirred mixture of 4-methyl-3-hitroaniline 
(15.8 g), 2-chloropyridine-4-carbonyl chloride (20 g) and methylene chloride (1 litre) and 
the resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 
15 isolated, washed with a saturated aqueous sodium bicarbonate solution and with methylene 
chloride and dried under vacuum at 40°C. There was thus obtained 2-chloro-N-(4-methyl- 
3-nitrophenyl)pyridine-4-carboxamide (10.2 g). The organic filtrate was washed with a 
saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate and 
evaporated. The residue was triturated under methylene chloride and the resultant solid 
20 was isolated and dried under vacuum at 40°C. There was thus obtained a second crop 
(8.13 g) of 2-chloro-N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum ! 
(DMSOd6) 2.48 (s, 3H), 7.51 (d, IH), 7.86 (m, IH), 7.96 (m, 2H), 8.49 (m, IH), 8.64 (m, 
IH), 10.85 (s, IH); Mass Spectrum : M+H" 292 and 294. 
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A mixture of the pyridine-4-carboxamide so produced and morpholine (250 ml) 
was stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) 
and stirred for 10 minutes. Methylene chloride (30 ml) was added and the resultant 
mixture was stirred for 30 minutes. The resultant solid was isolated, washed with 
5 methylene chloride and dried in a vacuum oven at 40°C for 18 hours. There was thus 
obtained N-(4-methyl-3-nitrophenyl)-2-morpholinopyridine-4-carboxamide (17.34 g); 
NMR Spectrum : (DMSOde) 2.48 (s, 3H), 3.52 (m, 4H), 3.71 (m, 4H), 7.1 (d, IH), 7.25 (s. 
IH). 7.49 (d, IH) 7.97 (m, IH), 8.29 (m, IH), 8.49 (m, IH), 10.62 (s, lH);Jlass 
Spectrum : M+H* 343. 

10 A mixture of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon 

catalyst (0.85 g) and methanol (600 ml) was stirred under an atmosphere pressiue of 
hydrogen gas for 18 hours. Methylene chloride (400 ml) was added and the reaction 
mixture was filtered through diatomaceous earth. The filtrate was evaporated to give 
N-(3-amino-4-methylphenyI)-2-morpholinopyridine-4-carboxamide (6.41 g); NMR 

15 Spectrum : (DMSOde) 2.01 (s, 3H), 3.52 (m, 4H), 3.73 (m, 4H), 4.83 (s, 2H), 6.78 (d, IH), 
6.84 (d,_lH)_7.04T7.08_(m,_2H), 7.2 (s, IH), 8.24 (d, IH), 9.95 (s, IH); Mm Spectrum 
M+H* 313. 

(b) The reaction mixture was evaporated and the residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and 

20 methanol as eluent. The product so obtained gave the following data : NMR Spectrum: 
(DMSOde) 2. 17 (s, 3H), 3.52 (m, 4H), 3.7 (m, 4H), 6.56 (s, IH), 7.09 (m, IH), 7.2 (m, IH), 
7.26 (m, IH), 7.57 (m, IH), 7.76 (m, IH). 8.26 (m, IH), 8.34 (s, IH), 9.37 (s, IH), 10.58 (s. 
IH); Majts Snectrum : M+H* 425. 

(c) The reaction mixture was heated to reflux for 18 hours. The mixture was cooled to 

25 ambient temperature and an excess of IM ethereal hydrogen chloride solution was added. The 
resultant mixture was heated to reflux for 24 hours. After cooling, isohexane was added and 
the precipitated solid was collected by filtration. The product was obtained as a hydrochloride 
salt and gave the following data : NMR Spectrum : (DMSOdg) 2.12 (s, 3H), 2.21 (s, 3H), 3.64 
(m, 4H), 3.73 (m, 4H), 7.19 (d, IH), 7.28 (d. IH), 7.53 (s, IH), 7.6 (m, IH), 7.8 (s, IH). 8.23 

30 (d, IH), 8.35 (s, IH). 8.92 (s, IH), 10.57 (s. IH); Mass Spectrum: M+H* 515 & 517. 

(d) The product gave the following data : NMR Spectrum : (DMSOde) ; Mass Spectrum: 
M+H*. 
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Examole 7 

4- [2-MethyI-5-(2-morpholinopyrid-4-ylcarbonylaiiiino)aniIino]pyriiiud^ 

Using an analogous procedure to that described in Example 4, 6-chloro-4-[2-methyl- 

5- (2-morpholinopyrid-4-ylcarbonylamino)anilino]pyrimidine was reacted with ammonium 

5 formate to give the title compound as a solid in 100% yield; NMR Spectrum : (DMSOde) 2.23 
(s, 3H), 3.57 (m, 4H), 3.77 (m, 4H), 6.68 (ra, IH), 7.16 (m. IH), 7.29 (m, IH), 7.3 (m, IH), 
7.59 (m, IH), 7.88 (m, IH), 8.28 (ra, IH), 8.33 (m, IH), 8.55 (s, IH), 9.09 (s, IH), 10.36 (s, 
IH): Mass Spectrum : M+H" 391. 

10 Example 8 

4-[2-MethyI-5-(2-morpholinopyrid-4-ylcarbonylamino)aiijUno]-2-(>I-methylpjperid 
4-yloxy)pyriinidine 

A mixture of 2-chloro-4-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)anilino]pyrimidine (0.13 g), 4-hydroxy-N-methylpiperidine (0.087 g) and 
15 potassium tert-butoxide (IM in tert-butanol, 1.5 ml) was stirred and heated to 140®C for 
1 hour. The mixture was partitioned between water and methylene chloride and the organic 
phase was washed with brine, dried over sodium sulphate and evaporated. There was thus 
obtained the title compound as a solid (0.1 1 g); NMR Spectrum : (DMSOda) 1.45 (m, 2H), 
1.88 (m, 2H), 1.97 (m, 2H), 2.05 (s, 3H), 2.15 (s, 3H), 2.23 (m, 2H), 3.5 (m, 4H), 5.7 (m, 4H), 
20 4.77 (m, IH), 6.28 (d, IH), 6.89 (m, IH), 7.1 (m, IH), 7.21 (m, IH), 7.24 (s, IH), 7.47 (m, 
IH), 7.9 (m, IH), 7.98 (d, IH), 8.25 (m, IH), 8.9 (s, IH), 10.24 (s, IH); Mass Spectrum : 
M+H* 504, 

Example 9 

25 Using an analogous procedure to that described in Example 8, the appropriate 

chloro-substituted pyrimidine was reacted with the appropriate alcohol to give the compounds 
described in the folio wing-^table. Unless otherwise stated, each alcohol starting material is 
either commercially available or is readily prepared by standard methods from known 
materials. 
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Table m 




Ncr 


(ft%i5 


R2 


Note - 


1 


2-(3-dimethylaminopropoxy) 


morpholino 


(a) 


2 


2-(2-dimethylaminopropoxy) 


morpholino 


(b) 


3 


2-(3-dimediylainino-2,2-diraethylpropoxy) 


moq^holino 


(c) 


4 


2-[2-(N-methylpyiTolidin-2-yl)ethoxy] 


morpholino 


(d) 


5 


2-(N-isopropylpyrrolidin-3-yloxy) 


morpholino 


(e) 


6 


2-(N-tert-butoxvcarbonylpiperidin-4-yloxy) 


morpholino 


(0 


7 


2-(N-methylpyrrolidin-2-ylinethoxy) 


morpholino 


(g) 


8 


2-(N-methylpiperidin-3-ylmethoxy) 


morpholino 


(h) 


9 


2-(£i.N'-dimethylpiperazin-2-ylmethoxy) 


morpholino 


(i) 



Notes 

5 (a) The product gave the following data : NMR Spectrum : (DMSOde) 1.74 (m, 2H), 2.07 
(s, 6H), 2.17 is, 3H), 2.25 (t, 2H). 3.51 (m. 4H), 3.7 (m. 4H), 4. 17 (t, 2H), 6.26 (d, IH), 7.1 
(m, IH), 7.24 (s, IH), 7.25 (ra, IH), 7.6 (m. IH), 7.88 (m, IH). 8.0 (d, IH), 8.27 (m, IH), 8.97 
(s, IH). 10.28 is, IH); Mass Spectrum : M+H* 492. 

(b) The product gave the following data : NMR Spectrum : (DMSOde) 0.91 (d, 3H), 2.13 
10 is, 6H). 2.18 is, 3H), 2.81 (m, IH), 3.5 (m, 4H). 3.7 (m, 4H), 4.0 (m, IH). 4.2 (m. IH). 6.27 

id, IH). 7.19 (m. IH), 7.21 (s, IH). 7.23 (m. IH), 7.58 (m, IH). 7.89 (m, IH), 8.0 (d, IH), 
8.27 (m, IH), 8.99 (s, IH), 10.28 (s, IH); Mass Spectrum: M+H* 492. 

(c) The product gave the following data : NMR Spectrum : (DMSOde) 0.88 (s, 6H), 2. 15 
(s, 6H), 1.18 is, 3H), 3.34 (s. 2H), 3.52 (m, 4H), 3.71 (m, 4H). 3.94 is, 2H). 6.23 (d, IH), 7.1 

15 (m, IH), 7.22 (s, IH), 7.24 (m, IH), 7.49 (m, IH), 7.91 (m, IH), 8.0 (d, IH), 8.28 (m. IH), 
9.01 (s, IH). 10.29 (s. IH); Mass Spectrum : M+H* 520. 
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(d) The product gave the following data : NMR Spectrum : (DMSOde) 1.37 (in, IH), 132 
(m, IH), 1.79 (m, IH), 1.91-2.28 (m, 4H), 2.13 (s, 3H), 2.18 (s. 3H), 2.7 (m, IH), 2.86 (m, 
IH), 3.5 (m, 4H), 3.7 (m, 4H), 4.17 (m, IH), 6.29 (d, IH). 7.1 (m, IH), 7.21 (s. IH), 7.23 (m, 
IH), 7.49 (m, IH), 7.91 (m, IH), 8.0 (d, IH), 8.27 (m, IH). 8.98 (s, IH), 10.27 (s, IH): Mass 

5 Spectrum : M+H'SIS. 

(e) The product gave the following data : NMR Spectrum : (DMSOde) 0.93 (s, 3H), 0.97 
(s, 3H), 1.8 (m, IH), 2.05-2.36 (m, 3H). 2.17 (s, 3H), 2.55 (m, IH), 2.65 (m, IH), 2.75 (m. 
IH), 3.5 (m. 4H), 3.7 (m, 4H), 5.08 (m, IH), 6.3 (d, IH), 7.1 <m, IH). 7.2l (s, IH). 7.23 (m, 
IH), 7.5 (m, IH), 7.85 (m, IH), 7.99 (d. IH), 8.27 (m. IH), 8.97 (s, IH), 10.28 (s, IH); Mass 

10 Spectrum: M+H* 518. 

(f) The product gave the following data : NMR Spectrum : (DMSOde) 1.47 (s, 9H), 1.58- 
1.8 (m, 4H), 1.98 (m, 2H), 2.04 (s, 3H), 3.06 (m. 2H), 3.58 (m, 4H), 3.81 (m, 4H), 5.15 (m. 
IH), 6.25 (d, IH), 6.68 (s, IH), 6.9 (s, IH), 7.11 (s, IH), 7.26 (m. 2H), 7.83 (m, IH), 7.92 (s, 
IH), 8.07 (m, IH), 8.3 (m, IH); Mass Spectrum : M-i-H* 590. 

15 The N-tert-butoxycarbonyl-4-hydroxypipcridine used as a starting material was 

obtained from a commercial source, for example from Neosystem, F67100, Strasbourg, 
France, or was prepared by the following procedure. A solution of di-tert-butvl dicarbonate 
(53.9 g) in methylene chloride (100 ml) was added dropwise to a stirred mixture of 
4-hydroxypiperidine (25 g), triethylamine (50 ml) and methylene chloride (250 ml) which had 

20 been cooled to 0°C. The resultant mixture was allowed to warm to ambient temperature and 
was stirred for 18 hours. The mixture was evaporated and the residue was purified by 
chromatography on silica a 2:1 mixture of isohexane and ethyl acetate as eluent The oil so 
obtained was dried under vacuum at 60''C to give N-tert-butoxycarbonyl-4-hydroxypiperidinc 
as a white soUd (49.1 g); NMR Spectrum : (DMSOde) 1.39 (s, 9H), 1.55 (m, 2H), 1.78 (m, 

25 2H), 2.95 (m, 2H), 3.76 (m, 2H). 

(g) The product gave the following data : NMR Spectrum : (DMSOde) 1.47-1.63 (m, 3H), 
1.85 (ra, IH), 2.1 (m, 2H), 2.16 (s, 3H), 2.25 (s, 3H), 2.86 (m, IH), 3.51 (m, 4H), 3.71 (m, 
4H), 3.99 (m, IH). 4.17 (m. IH), 6.25 (d, IH), 7.09 (m. IH), 7.21 (s, IH), 7.23 (m. IH), 7.49 
(m, IH), 7.67 (m, IH), 8.0 (d, IH), 8.27 (m, IH). 9.0 (s, IH), 10.28 (s, IH); Mass Spectrum : 

30 M+H*504. 

(h) The product gave the following data : NMR Spectrum : (DMSOde) 0.92 (m, IH), 1.4 
(m, IH), 1.6 (m, 3H), 1.79 (t, IH), 1.9 (m, IH), 2.08 (s. 3H), 2.18 (s, 3H), 2.69 (m, IH). 3.35 
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(m. IH), 3.52 (m, 4H). 3.7 (m, 4H), 4.03 (m, 2H), 6.27 (d, IH), 7.10 (m, IH), 7.20 (s, IH), 
7.22 (m, IH), 7.47 (m, IH). 7.92 (m, IH), 8.0 (d, IH), 8.27 (m, IH), 8.99 (s, IH), 10.28 (s, 
IH); Mass Spectrum : M+H* 518. 

(i) The product gave the following data : NMR Spectrum : (DMSOdg) 1.09 (t, IH), 1.81 
5 (t, IH), 1.98 (t, IH), 2.08 (s, 3H), 2.17 (s, 3H). 2.19 (s, 3H), 2.29 (m. IH), 2.61 (m, 3H), 3.52 
(m, 4H), 3.71 (m, 4H), 4.05 (m, IH). 4.3 (m, IH), 6.27 (d. IH), 7.1 (m, IH), 7.21 (s, IH), 7.23 
(m. IH). 7.5 (m, IH). 7.9 (m. IH). 8.0 (d, IH), 8.27 (ra, IH), 9.0 (s, IH), 10.28 (s, IH); Mass 
Spectrum : M+H^ 533. 

10 Example 10 

Using an analogous procedure to that described in Example 5, the appropriate 
chloro-substituted pyrimidine was reacted with the appropriate amine to give the compounds 
described in the following table. Unless otherwise stated, each amine starting material is 
either commercially available or is readily prepared by standard methods from known 
15 materials. 

Table IV 




No. 


(R')m 




Note 


1 


2-morpholino 


morpholino 


(a) 


2 


2-(2,6-dimethylmorpholin-4-yl) 


morpholino 


(b) 


3 


2-(tetrahydro-4H- 1 ,4-thiazin-4-yl) 


morpholino 


(c) 


4 


2-(4-methyIpiperazin- 1-yl) 


morpholino 


(d) 


5 


2-(4-isopropylpiperazin- 1-yl) 


morpholino 


(e) 


6 


2-(4-tert-butoxycarbonylpiperazin- 1 -yl) 


morpholino 


(f) 


7 


2-(4-hydroxypiperidin- 1 -yl) 


morpholino 


(g) 




2-[N-(N-raethylpiperidin-4-yl)amino] 


morpholino 


(h) 
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9 


2-[N-methyl-N-(N-methylpiperidin-4-yl)amino] 


morpholino 


(i) 


10 


2-[N-(N-ethylpiperidin-3-yl)amino] 


morpholino 


(j) 


1 1 


z- [JN -yN -cinyipyrrouuin-z-yim 


mATT^hnl inn 




12 


2-[2-(2-ethyliinidazol-l-yl)ethylamino] 


morpholino 


(1) 


13 


2-[2-(2-oxoimidazolidin- 1 -yl)ethylamino] 


morpholino 


(m) 


14 


2-(2-imidazol- 1 -ylethylamino) 


morpholino 


(n) 




2-[3-( 1 ,2,4-triazoI- 1 -yOpropylamino] 


morpholino 


(o) 


16 


2-f3-DviTolidin-l-vlDroDvlamino) 


morpholino 


(P) 


17 


2-[3-(2-oxopyrrolidin-l-yl)propylamino] 


morpholino 


(q) 




2-f2-rN-methvlovrrolidin-2-vDethvIaiiiinol 


morpholino 


(r) 


19 


2-C3-iiiiidazol- 1 -vlDroDvlainino) 


morpholino 


(s) 


20 


2-f3-niornholinoDroDvIaniino) 


morpholino 


(t) 


21 


2-f3-diethvlaminonroDvlamino) 


morpholino 


(u) 




2-('3-dimpthvlamino-2 2-dimethvlDroDvlamino) 

^ i«j uu&iwUiyxaiiiAiiv/ v*xii.*wv*Ajf *i-»* v/t^y ********* 


morpholino 


(v) 


2^^ 


2- r3-am i n o-2-h vdrox vDroDvlamino^ 

^ V"-' tt-il.l***Vy mm X* T V** V/y» T !>/* V7 */ T *S*******^'y 


morpholino 


(w) 


24 


2- r 4-dirn6thvlaiTiinobutvlainino) 

^ VIUXAWmX T ACU&AUftV/VUV T JlH>*UA**vry 


morpholino 


(x) 


25 


9-^^4-imida7o1- 1 -vlhutvlamino) 


morpholino 


(y) 


26 


6-fN-methvl-N-fN-methvlDiDeridin-4-vl)aminol 


morpholino 


(z) 


27 


6-[N-(N-ethylpiperidin-3-yI)aiTiino] 


morpholino 


(aa) 


28 


6-f 3-iniidazol- 1 -vlDroDvlamino) 


morpholino 


(bb) 


29 


6-r3-C4-methvlDiDerazin- 1 -vDoroDvlaminol 


morpholino 


(cc) 


30 


6-[N-raethyl-N-(3-morpholinopropyl)ainino] 


morpholino 


(dd) 


31 


5»(3-pyixolidin- 1 -ylpropylamino) 


morpholino 


(ee) 


32 


6-(4-dimethyIarainobutylamino) 


morpholino 


(ff) 


33 


6-(3-dimethylamino-2,2-dimethylpropylamino) 


morpholino 


(gg) 


34 


6-(3-diethylaminopropylamino) 


morpholino 


(hh) 


35 


6-(3-dimethylaminopropylamino) 


morpholino 


(ii) 


36 


6-[3-(2-oxopyrrolidin-l-yl)propylamino] 


morpholino 


(ii) 



Notes 

(a) The product gave the following data : Mass Spectrum : M+H* 476. 
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(b) The product gave the following data : Mass Spectrum : M+H* 504. 

(c) The product gave the foUowing data : Mass Spectrum : M+H* 492. 

(d) The product gave the foUowing data : NMR Spectrum : (DMSOd6) 2. 1 3 (s, 3H), 2. 1 6 
(s. 3H), 2.27 (m, 4H), 3.52 (m, 4H), 3.62 (m, 4H). 3.72 (m, 4H), 5.92 (m. IH), 7.08 (m, IH), 

5 7.18 (m, IH). 7.2 (m, IH), 7.36 (m, IH), 7.87 (m, IH), 8.02 (m, IH), 8.27 (m, IH), 8.47 (s, 
IH) 10.19 (s, IH); Mass Spectrum : M+H" 489. 

(e) The product gave the following data : Mass Spectrum : M+H* 517. 

(f) The product gave the following data : Mass Spectrum : M+H* 575. 

(g) The product gave the following data : Mass Spectrum : M+H* 490. 

10 (h) The product gave the following data : NMR Spectrum : (DMSOdg) 1.29 (m, 2H), 1.93 
(m, 2H), 2.27 (s, 3H), 2.57 (ra, 3H), 2.6 (m, IH), 2.94 (t, 2H), 3.58 (m, 4H), 5.88 (m, 4H). 
4.64 (m, 2H), 5.88 (m, IH), 6.28 (m, IH), 6.89 (m, IH), 7.1 (s, IH), 7.21 (m, IH). 7.27 (s, 
IH), 7.33 (m, IH), 7.8 (s, IH), 7.93 (m, IH), 7.98 (m, IH), 8.29 (m, IH); Mass Spectrum : 
M+H* 503. 

15 (i) The product gave the following data : NMR Spectrum : (DMSOde) 1.68 (m, 2H), 1.88 
(m, 2H). 2.09 (m. 2H), 2.27 (s, 3H), 2.28 (s, 3H), 2.91 (m, 2H), 3.03 (s, 3H). 3.6 (m, 4H), 3.82 
(m, 4H). 4.6 (m, IH), 5.89 (d, IH), 6.25 (s, IH). 6.9 (d, IH), 7.1 (s, IH), 7.24 (m, IH), 7.32 
(m, IH), 7.85 (m, IH), 8.0 (d, IH), 8.3 (d, IH); Mass Spectrum : M+H* 517. 
0) The product gave the following data : NMR Spectrum : (DMSOde) 0.96 (t, 3H), 1 .4 

20 (m, 2H), 1.6 (m, 2H), 1.88 (m, 2H), 2.28 (s, 3H), 2.3 (m, 4H), 3.58 (m, 4H), 5.82 (m, 4H). 
4.03 (m, IH), 5.11 (m, IH). 5.92 (m, IH), 6.3 (s, IH), 6.94 (m, IH), 7.1 (s, IH), 7.2 (m, IH), 
7.28 (s, IH), 7.6 (m, IH), 7.93 (m, IH), 8.28 (m, IH), 8.54 (m, IH); Mass Spectrum : 
M+H*517. 

(k) The product gave the following data : Mass Spectrum : M+H* 517. 
25 (1) The2-(2-ethylimidazol-l-yl)ethylamine. used as a starting material, is disclosed in 
Chemical Abstracts, volume 108, abstract 151535. The product gave the following data : 
Mass Spectrum : M+H* 528. 

(ra) The product gave the following data : Mass Spectrum : M+H* 518. 
(n) The 2-imidazol-l-ylethylamine, used as a starting material, is disclosed in J. Medicinal 
30 Chemistry. 1986, 29, 523-530. The product gave the following data : Mass Spectrum : 
M+H* 500. 
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(o) The 3-(l ,2,4-triazol- l-yl)propylamine, used as a starting material, is disclosed in J, 
M^^irinal Chemisti^. 1986, 29, 523-530. The product gave the following data : Mass 
Spectrum : M+H* 515. 

(p) The product gave the following data : NMR Spectrum: (DMSOde) 1 .59 (m, 6H). 2. 1 8 
5 (s, 3H). 2.3 (m, 6H), 3.19 (m. 2H), 3.51 (m. 4H), 3.71 (m, 4H), 5.87 (m, IH), 7.09 (m, IH), 

7.18 (m, IH). 7.22 (m, IH), 7.43 (m, IH), 7.77 (m, IH). 7.92 (m, IH), 8.26 (m. IH), 8.31 (s. 

IH), 10.17 (s, IH); Majis Snectrum : M+H* 517. 
(q) T he prodiT-t C"'' ♦"""^'"g : MkjiS SBftClfUm ! MTH"^^3t: 

(r) The product gave the following data : Mass Spectrum: M+H* 5 17. 
10 (s) The product gave the following data : Mass Spectrum: M+H* 5 14. 

(t) The product gave the following data : Mass Spectrum: M+H* 533. 

(u) The product gave the following data : Mass Spectrum: M+H* 5 19. 

(v) The product gave the following data : Mass Spectrum: M+H* 5 19. 

(w) The product gave the foUowing data : NMR Spectrum: (DMSOd<s) 2.57 (s. 3H), 2.28 
15 (m, 2H), 2.23 (m, 2H), 3.52 (m, 4H), 3.72 (m, 4H). 5.86 (m, IH). 6.32 (m, IH), 7.08 (m, IH), 

7.18 (m, IH), 7.21 (m, IH), 7.47 (m. IH). 7.79 (m. IH). 7.85 (m. IH), 8.27 (m, IH), 8.41 (s. 

IH), 10.17 (s, IH); Ma.ss Snectrum : M+H* 479. 

(x) The product gave the following data : NMR Spectrum : (DMSOde) 2.57 (s, 3H), 2.28 
(m. 2H), 2.23 (m, 2H). 3.52 (m, 4H), 3.72 (m. 4H), 5.86 (m. IH), 6.32 (m, IH), 7.08 (m, IH), 
20 7.18 (m, IH), 7.21(m, IH), 7.47 (m, IH), 7.79 (m, IH), 7.85 (m, IH), 8.27 (m, IH), 8.41 (s, 
IH), 10.17 (s, IH); Mass Spectrum : M+H* 505. 

(y) The 4-imidazol- 1 -ylbutylamine. used as a starting material, is disclosed in Medicinal 
Chemistrv. 1987, 2fi. 185-193. The product gave the foUowing data : Mass Spectrum: M+H* 
528. 

25 (z) The product gave the following data : NMR Spectrum: (DMSOde) 1.66 (m, 2H), 2.86 
(m, 4H). 2.12 (m, 2H), 2.26 (s, 3H), 2.28 (s, 3H). 2.83 (s, 3H), 2.9 (m, 2H), 3.57 (m, 4H), 3.82 
(m, 4H), 5.79 (s, IH), 6.38 (s, IH), 6.89 (m, IH), 7.07 (m, IH), 7. 14 (m, IH), 7.22 (m, IH), 
7.92 (m, IH). 8.03 (s. IH). 8.3 (m, IH); Mass Spectrum: M+H* 517. 

(aa) The product gave the following data : NMR Spectrum : (DMSOde) 106 (ra, 3H), 1.52 
30 (m. 2H). 1.72 (m, 4H). 2.26 (s. 3H). 2.28 (m, 6H), 2.59 (m, IH), 3.58 (m, 4H). 3.83 (m, 4H), 
5.58 (s, IH), 6.3 (s, IH), 6.92 (m, IH), 7.1 (m. IH). 7.22 (m, IH). 7.33 (ra. IH). 7.78 (m. IH), 
7.88 (s, IH), 8.18 (s, IH), 8.31 (m, IH); Mass Spectrum: M+H* 517. 
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(bb) The product gave the following data : Mass Spectrum : M+H* 5 14. 

(cc) The product gave the following data : NMR Spectrum : (DMSOde) 1.61 (m, 2H), 2.12 

(s, 3H), 2.17 (s, 3H), 2.28 (m, 5H), 3.13 (m, 2H), 3.52 (m, 4H), 3.72 (m. 4H), 5.46 (s, IH). 

6.78 (m, IH), 7.1 (m, IH), 7.19 (m, IH), 7.23 (m, IH), 7.5 (m. IH), 7.74 (m, IH), 7.98 (m, 
5 IH), 8.2 (m, IH), 8.27 (m, IH), 10.25 (s, IH^r Mass Spectrum: M+H* 546. 

(dd) The product gave the following data : Mass Spectrum : M+H* 547. 

The N-(3-methylaminopropyl)morpholine, used as a starting material, was obtained by 

bubbling methylamine gas for 10 minutes through a soiuuon oi j-morpholmopropyl chloride 

(3.27 g) in ethanol (30 ml). The resultant mixture was allowed to stand for 1 hour and then 
10 evaporated. The residual oil was triturated under diethyl ether and the resultant solid was 

dried under vacuum. There was thus obtained the required starting material (1.58 g). 

(ee) The product gave the following data : NMR Spectrum : (DMSOde) 1 .62 (m, 6H), 2. 1 5 

is, 3H), 2.36 (m, 6H), 3.14 (m, 2H), 3.52 (m, 4H), 3.72 (m, 4H). 6.72 (m, IH). 7.08 (m, IH), 

7.2 (m, IH), 7.22 (s, IH), 7.48 (m, IH), 7.76 (m, IH), 7.96 (s, IH), 8.17 (s, IH), 8.26 (m, IH); 
15 Mass Spectrum : M+H^ 517. 

(ff) The product gave the following data : Mass Spectrum : M+H* 505. 

(gg) The product gave the following data : Mass Spectrum : M+H* 5 19. 

(hh) The product gave the following data : Mass Spectrum : M+H* 5 19. 

(ii) The product gave the following data : NMR Spectrum : (DMSOde) 1 .56 (m, 2H), 2.09 
20 (s, 6H), 2.17 (s, 3H). 3.14 (m, 2H), 3.5 (m, 4H), 3.7 (m. 4H). 5.46 (s, IH). 6.75 (m, IH). 7.08 

(m, IH), 7.2 (m, IH), 7.23 (m, IH), 7.5 (m, IH), 7.75 (m. IH). 7.98 (m, IH). 8.2 (m, IH), 

8.24 (m, IH), 10.24 (s, IH); Mass Spectrum : M+H* 491. 

(jj) The product gave the following data : NMR Spectrum : (DMSOd6) 1.63 (t, 2H), 1 .87 
(t, 2H). 2.16 (s, 3H), 3.19 (t, 4H), 3.3 (t, 4H), 3.51 (m, 4H), 3.7 (m, 4H), 5.47 (s, IH), 6.74 (m. 
25 IH), 7.1 (m, IH), 7.2 (m. IH), 7.22 (s, IH). 7.5 (m. IH), 7.73 (m, IH), 7.98 (s, IH), 8.26 (m, 
2H), 10.24 (s. IH); Mass Snectrum : M+H* 531. 



Example 11 

4-[2-Methyl-5-(2-inorpholinopyrid-4-ylcarbonylaiiiino)aniIino]- 
30 2-(piperidin-4-yloxy)pyrimidine 

Trifluoroacetic acid (5 ml) was added to a solution of 
2-fl-tert-butoxvcarbonylpiperidin-4-yloxy)-4-[2-methyl-5-(2-morpholinopyrid- 
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4-ylcarbonylamino)anilino]pyritnidine (0.212 g) in methylene chloride (5 ml) and the re^^ 
mixture was stirred at ambient temperature for 2 hours. The mixture was evaporated and the 
residue was partitioned between methylene chloride and water. The aqueous phase was 
passed through an ion exchange column (isolute SCX column from International Sorbem 
5 Technology Limited, Hengoed. Mid-Glamorgan, UK) using a 99:1 mixture of methanol and a 
saturated aqueous ammonium hydroxide solution as eluent The product so obtained was 
triturated under diethyl ether and there was thus obtain ed the title compound as a soUd 

n^. gv NMk .Wtrum : (bMSOd^) 1.2 (m. 2H). 1.8; (m. 2H). 2.1 ; (s, iH). i.l9 (s, 

2 27 (m, 2H), 2.95 (m, 2H), 3.5 (m, 4H), 3.7 (m, 4H), 4.85 (m, IH). 6.27 (d, IH), 7.1 (m, IH), 
10 7.21 (s, IH). 7.23 (m. IH). 7.5 (m, IH). 7.9 (m, IH), 8.0 (d, IH). 8.27 (m. IH). 9.0 (s. IH), 
10.28 (s, IH); Mass Snectrum: M+H"^ 490. 

F.y ample 12 

4-[2.Methyl-5-(2-moiT)holinopyrid.4.yIcarbonylainino)aiiiUnol-2-(piperazin- 

15 i-yloxy)pyriinidinetrihydrochloride 

A mixture of 2-(4-tert-butoxycarbonylpiperazin-l-yl)-4-[2-methyl- 
5.(2-raorpholinopyrid-4-ylcarbonylamino)anilinolpyrimidine (0.184 g) and a saturated 
solution of hydrogen chloride in ethyl acetate (20 ml) was stirred at ambient temperature for 
2 hours. The resultant precipitate was collected and washed with diethyl ether. There was 
20 thus obtained the titie compound (0.248 g); NMR Spectrum: (DMSOd^) 2.22 (s, 3H). 3.2 (m. 
4H). 3.65 (m. 4H), 3.72 (m. 4H). 3.95 (m, 4H), 7.2 (d, IH). 7.28 (d. IH). 7.49 (m.lH). 7.58 (s, 
IH), 7.9 (d, IH). 8.14 (m, IH), 8.2 (d. IH), 9.5 (m, IH). 10.5 (s, IH), 10.75 (s, IH); Mass 
Spectrum : M+H* 475. 

25 F.xample 13 

2.Allylainino-4.[2.methyl-5.(2.moiTholinopyrid-4-ylcarbonylaimno)aiiilinolpyri^ 

A mixture of 2-chloro-4-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)anilino]pyrimidine (0.2 g) and allylamine (0.4 ml) was stirred and heated 
to reflux for 18 hours. The mixture was evaporated and the residue was purified by column 
30 chromatography on siUca using a 9: 1 mixture of methylene chloride and methanol as eluent. 
TTiere was thus obtained tiie titie compound as a solid (0.135 g); NMR Spectrum : (DMSOde) 
2.17 (s, 3H). 3.5 (m, 4H). 3.7 (m, 4H), 3.82 (m, 2H). 4.95 (m. IH), 5.05 (m, IH), 5.85 (m. 



99-153 



2H). 6.57 (br m, IH), 7.07 (m, IH), 7.17 (m, 2H). 7.43 (m, IH). 7.78 (m, IH), 7.87 (br m, 
IH). 8.24 (m, IH), 8.37 (s, IH), 10.18 (s, IH); Mass Soectrom: M+H* 446. 



Example 14 

5 2-(N-AIIyl-N-methylainino)-4.[2-inethyl-5-(2-morphoIinopyrid- 
4-ylcarbonylainino)anilino]pyriinidine 

A mixture of 2-chloro-4-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)anilino]pyiimidine (0.2 g) and N-allyl-N-methylamine (0.25 ml) was 
stiired and heated to 75°C for 3 hours. The mixture was cooled to ambient temperature and 

10 purified by column chromatography on silica using a 9: 1 naixture of methylene chloride and 
methanol as eluent The resultant oil was triturated under a mixture of isohexane and diethyl 
ether. There was thus obtained the title compound as a solid (0.055 g); NMR Spectrum: 
(DMSOdfi) 2.17 (s, 3H), 2.95 (s, 3H), 3.5 (m, 4H), 3.7 (m. 4H), 4.1 (d. 2H), 5.04 (m, 2H), 5.75 
(ra, IH), 5.91 (m, IH), 7.07 (m.lH), 7.17 (m, 2H), 7.19 (m. IH), 7.86 (m, IH), 7.98 (m, IH), 

15 8.25 (m, IH), 8.42 (s, IH), 10.17 (s, IH); Mass Spectrum: M+H" 460. 

Example IS 

2-kopropylainino-4-[2-inediyl-5-(2-inorphoIinopyrid- 
4-ylcarbonylainino)anilino]pyrimidine 

20 A mixture of 2-chloro-4-[2-methyl-5-(2-morpholinopyrid- 

4-ylcarbonyIamino)anilino]pyriraidine (0.2 g) and isopropylamine (5 ml) was heated to 100°C 
in a sealed tube for 24 hours. The mixture was evaporated and the residue was partitioned 
between methylene chloride and water. The organic phase was washed with brine, dried over 
sodium sulphate and evaporated. The resultant solid was recrystallised from tert-butyl methyl 

25 ether to give the title compound (0.145 g); NMR Spectrum : 1.04 (s, 3H), 1.06 (s, 3H), 2.17 (s, 
3H), 3.5 (m, 4H), 3.7 (m, 4H), 3.97 (m, IH), 5.82 (m, IH). 6.2 (br m, IH), 7.07 (m,lH). 7.19 
(m, 2H), 7.45 (m, IH), 7.78 (m, IH), 7.87 (br m, IH), 8.25 (m, IH). 8.31 (s, IH). 10.18 (s, 
IH); Mass Spectrum : M+H* 448. 
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F.-ifample 16 

2.Ainino-4-[2.raethyl-5-(2-moiT>hoUnopyrid.4-ylcarbonylamino)anilinolpyrimidin^ 

A mixture of 2-aUylamino-4-[2-methyl-5-(2-mprpholinopyrid- 
4-ylcarbonylamino)anUino]pyrimidine (0.151 g). methanesulphonic acid (0.1 ml) and 
5 30% palladium-on-carbon (0.034 g) in DMA (1 ml) was stirred and heated to 140X for 
24 hours. The mixture was cooled to ambient temperature and filtered. A mixture of 
methylene chloride a nd isohexane was added to the filtrate. Hie resultant precipitate was 
isolated and purified by column chromatography on siUca using a 89:10:1 mixture of 



isoiavcu onu j/uixiiv/*- - w . - 

methylene chloride, methanol and a saturated aqueous ammonium hydroxide solution as 
10 eluent TTiere was thus obtained the tide compound as a solid (0.01 g); NMR Spectrum : 2.16 
(s, 3H), 3.47 (m. 4H), 3.7 (m. 4H), 4.78 (br m. 4H), 5.98 (m, IH), 7.01 (m, IH), 7.16 (m, 2H), 
7.39 (m. IH). 7.65 (m. IH). 7.72 (m. IH). 8.17 (m. IH); Mas,s Spectrum : M+H* 406. 

Kxample 17 

15 2-(3-Dimethylaniino-2-hydroxypropyIamino)-4-[2-inethy|.5.(2.inorphoIlnopyrid- 

4-ylcarbonyIainino)aniIino]pyrimidine 

Formaldehyde (40% solution in water, 0.2 ml) was added to a suspension of 
2-(3-amino-2-hydroxypropylamino)-4-[2-methyl-5-(2-morphoUnopyrid- 
4-ylcarbonylamino)aniUno]pyrimidine (0.1 g) and sodium cyanoborohydride (0.04 g) in a 3:1 

20 mixture of ethanol and water (16 ml). Acetic acid (0.5 ml) was added to take the pH to 
approximately 4. The mixture was stirred at ambient temperature for 3 hours. TTie ethanol 
was evaporated and a saturated aqueous sodium bicarbonate solution was added to the residue 
to bring the pH to 8. The mixture was partitioned between methylene chloride and water. 
The organic phase was washed with brine, dried over sodium sulphate and evaporated to give 

25 the tide compound as a solid (0.073 g); NMR Spectrum: 2.11 (s. 3H). 2.16 (s. 3H). 3.11 (m. 
2H). 3.52 (m, 4H), 3.7 (m, 4H), 5.86 (m, IH), 6.24 (m, IH), 7.08 (m, IH), 7.18 (m, IH). 7.22 
(m, IH). 7.47 (m. IH), 7.78 (m, IH). 7.88 (m, IH). 8.26 (m, IH). 8.21 (s, IH). 10.19 (s, IH); 
Mass Spectrum : M+H* 507. 
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